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Implementation of development policy in the spatial setting has common-
ly always been based on the hierarchy of the existing administrative system
and its urban areas as centers. However, the designation of these administra-
tive units with their respective capital towns as centers does not always
coincide with the user's-population preference regarding the location of
service facility consumption. There arise the question of efficiency of the
services rendered by the selected locations. The current 'regionalization
scheme' of Indonesia is an illustration of this phenomena. This study is
undertaken on the belief that efficient spatial organization of urban areas
can serve as basis for regional development framework. And that in the
context of the prevailing regionalization of Indonesia, incremental corrections
can be made in the process of the centers selection.
Following a statement addressing the need for spatial efficiency as a
basis for regional development policy in Chapter I, and a review of the
political history of Indonesia together with a description of Indonesia's
current regional development scheme in Chapter II, a proposal is made in
Chapter III that an optimum scheme of spatial organization of centers can be
obtained by the application of a modified central place theory. Regional
development is defined as the provision of service facilities to the largest
possible number of people resident in a given region. The theoretical basis
of this proposed scheme, from the work of Von B8venter, and Parr on the growth
pole concept and the experiments in India of Sen et al. and of Banerji and
Fisher, is first discussed.
Chapter IV reviews the situation in 1970, 1972 and 1975 in the Province
of South Sumatra, the area chosen as a case study, and the following analysis
is undertaken in Chapters V and VI. Using as variables 52 characteristics of
54 Kecamatan (district) towns collected in 1975, and their inter-distances
measured in kilometers, a 54 x 54 matrix was constructed employing a
computerized Dykstra tree-searching algorithm (Shortest Path Algorithm, SPA).
Factor analysis uncovered two important latent dimensions for South Sumatra"s
urban areas -urban services oriented and rural tradition oriented- and
provided at the same time factor scores that acted as weights describing
these areas' capability to provide services. The Teitz and Bart P-median
algorithm was used to assess the efficiency of each town in the configuration.
Efficiency is defined as the ratio of the average of all distances among urban
areas of the present configuration of centers over that obtained in the
configuration of centers resulting from the use of this algorithm. Using the
Christaller K-3 hierarchical centers system as a guide, the modification of
the central place concept based on the efficiency of urban centers as defined
is presented, including farmers, migrants, entrepreneurs, and urban population
as population factors.
Chapter VII provides an overview of the policy implications of this
study, discusses the promise shown by this modified central place theory, and
proposes for future applications the addition of data not available for
inclusion into this study. Detailed data on industrial sectors and the
economic structure of the region would provide much needed information; the
use of a time series is considered of prime importance, for a time series
would provide not only a dynamic spatial framework but also material for
predictive purposes that would help to mitigate one of the most serious
practical obstacles to the application of this theory: the recommendation as
efficient of urban areas that do not now lie within the current administrative
framework.
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CHAPTER I
THE NEED FOR SPATIAL EFFICIENCY OF CENTERS AS A BASIS
FOR REGIONAL DEVELOPMENT POLICY
I-1. Introduction
Regional approaches to development planning have recently captured
the imagination and interest of policy makers and planners in the develop-
ing countries throughout South and Southeast Asia, including Indonesia.
In conjunction with Indonesia's second Five Year Plan (1974-1979), a number
of programs were instituted to increase the role of the provinces in
national development efforts. Most important amohg the set of policies
is a "regionalization scheme" designed by grouping provinces into a set
1The whole Kingdom of Thailand is divided into four regions:
Northeast, North, Central, and South. According to Phisit Pakkasem in
"Industrialization Strategies and the Growth Pole Approach to South Thai-
land Regional Planning," a paper presented at the United Nations Center
for Regional Development (UNCRD) Conference in Nagoya, Japan, in November,
1974, within each of these regions' centers grades I to IV have been
assigned, each representing a pole within its area of influence. The
Philippines called its plan, promulgated in March, 1972, the Integrated
Reorganization Plan. It divides the country into eleven regions. Before
1972, the Philippines was divided into ten regions, with Metropolitan
Manila as Region I. (E. B. Prantilla, ed., "Regional Development and
Planning, the Philippine Experience," a paper presented at the UNCRD Con-
ference, November, 1974). The peninsula of West Malaysia is divided into
three regions: the Core Region in the western portion, the Resource Fron-
tier in the central portion, and the. Lagging Region on the eastern sea-
coast. (Kamal Salih, "Industrialization Strategy, Regional Development,
and the Growth Centre Approach, a Case Study of West Malaysia," a paper
presented at the UNCRD Conference, November, 1974). It can also be added
that India implemented a Pilot Research Project in Growth Centres during
it's fourth Five Year Plan in 1969-1970. In this project, twenty blocks
were created for the purpose of providing economic and social activities
to all people, focusing on the identification of a hierarchy of viable
rural growth centers (see Om. P. Mathur, "The Problem of Regional Dis-
parities, an Analysis of Indian Policies and Programmes," a paper presented
at the UNCRD Conference, November, 1974).
of development regions, each with its largest city as its center. Each
of the development regions, in turn, is composed of smaller areas, the
development zones, whose centers are next in size to the main center.
Beneath the development zones are the provinces, and then sub-provincial
subzones, each with its own center. The development process, it was
reasoned, is expected to emanate from larger centers to smaller ones,
and from these centers into the hinter regions (the growth-pole concept).
The traditional practice of spatial development policy is for the
government to employ a few urban areas as key policy location centers and
to base the implementation mechanism on their administrative systems, in
effect practising decentralized centralization (in Indonesian, dekonsen-
trasi). The result is a strong central government with regional autonomy
in the provinces. Many criticisms have been directed at this particular
design of policy. Theorists were among the first who warned of the diffi-
culties associated with such a development-centered concept. When the
growth-pole concept is used as the policy framework, difficulties arise
in the selection of urban areas as centers, in the number of centers to
assign to a given region, and in the -choice of the prime mover to be
2
employed to stimulate the deVelopment. In the developing countries,
agriculture is the leading priority sector; the first priority of all is
2Reviews of the growth pole concept appear in several publications,
among others by D. F. Darwent: "Growth Poles and Growth Centers in Re-
gional Planning: A Review," Environment and Planning Vol. 1, No. 1 (1969),
p. 5-31; J. R. Lasuen, "On Growth Poles," Urban Studies, Vol. 6 No. 2 (May
1969), pp. 137-161; N. M. Hansen, Growth Centers in Regional Economic
Development, The Free Press (Mc Millan), New York, N.Y., 1972; A. R.
Kuklinski, ed., Growth Poles and Growth Centers in Regional Planning,
Mouton, The Hague, 1972; M. E..Conroy, "Rejection of Growth Center Strategy
in Latin American Regional Planning," Land Economics Vol. XLIX No. 4,
Nov. 1973, pp. 371-380.
the provision of basic necessities. In practice, there are, as well,
conflicts between the ideal of a growth-center scheme and the realities
of existing administrative systems, increasing the pressure on the number
of localities assigned as centers.
To complicate matters, in their development efforts the developing
countries are always compelled to work with serious constraints because
of the scarcity of capital and skilled manpower. These constraints are'
inevitably translated into priorities and particularly implementation of
their plans.
Granting the validity of these criticisms, the search for policy
3.
alternatives has not been productive. Moreover, Richardson has reminded
us that in the business of regional development and planning the' appro-
priate time-period for evaluation is in the range of thirty-five to
fifty years. Perhaps it is incorrect- to use the experience of less than
a decade as the basis for concluding that growth-pole strategies do not
work.4
The thesis of this study is that incremental corrections can be
made in the process of growth-center selection. Policy for a given area
must be accompanied by an efficient organization of centers, not simply
a restatement of the existing administrative system. An efficient
3E. Brutzkus, "Centralized versus Decentralized Pattern of Urbani-
zation in Developing Countries: An Attempt to Elucidate a Guideline
Principle," Economic Development and Cultural Change, 23
(4) (July 1974): 633-652.
H. W. Richardson, "Growth-Pole Spillovers: The Dynamics of Back-
wash and Spread," Regional Studies (Pergamon Press, 1976), 10:1-9.
organization of centers should facilitate propagation of development from
these centers to the hinterlands.
1-2. Aim of the Study
The aim of this study is to develop an efficient system of spatial
organization for one of Indonesia's most important provinces, the province
of South Sumatra. The methodology by which such a system is derived is
stressed, because upon examining the available literature and current
practice, there seems to be no clear and meaningful methodology as yet.
Also, there is virtually no literature on this subject in Indonesia. The
present study should therefore enable similar studies to be made with the
same methodology for the balance of the country, from which a comprehen-
sive regionalization scheme can be drawn for the entire nation. Because
the basis of the region is the province, the system resulting from this
study places greater weight on providing services to the general popula-
tion who reside in the provinces. Hence, it is not Java-biased, as
evidenced by the fact that in the current regionalization plan, two out
of the four national main centers are located in Java.
The choice of the province of South Sumatra as the region under
study is based on several considerations. South Sumatra is an outer
island province providing a non-Javanese setting, thus helping to elimi-
nate a Java bias. Second, South Sumatra is one of the most important
provinces in the country, fourth in average regional per-capita income
(table II-8). The percentage of population living in urban areas (27
percent in 1971) is second after North Sumatra outside Java5 (table
IV-10).
Data availability is the third reason. Simultaneously with this
study, another study was being conducted on a regional scale, including
the province of South Sumatra. Prior to this study, two other studies
have been completed: one by Leknas (the National and Economic and Social
Institute) in association with Kyoto University, Japan, on the regional
income of South Sumatra and another by the Department of Public Works in
association with the University of Bonn of-'the Federal Republic of Germany
6for the preparation of the regional plan. Although this study has been
based on the author's own data collection, it has benefited from data com-
parison that could be made with data obtained in these earlier studies,
thus maintaining reliability of data to be used. The fourth reason is the
author's familiarity with the region studied. Two full years of close
observation and actually visiting the urban areas considered in this study
have provided the author with a basis for specific suggestions.
1-3. Main Assumptions
In order.to collect pertinent data and to construct a scheme for
Census,-1971. Biro Pusat Statistik, Central Bureau of Statistics,
Jakarta, 1975.
6Lembaga Ekonomi dan Kemasyarakatan Nasional (Leknas) and Kyoto
University (Kyodai), South Sumatra Regional Income,13 vols. (Jakarta,
1972).
University of Bonn, F. R. Germany & Ministry of Public Works and
Power, Directorate General Ciptakarya, Directorate City and Regional
Planning, R. I. Sumatra Regional Planning Study, 3 vols. (Jakarta, 1975).
the reorganization of urban centers in the study area, the following
assumptions were used as guidelines.
Urban areas represent nucleus for regional development. This
statement, the subject of long research by noted scholars, has been proved
to be valid on the basis of their study areas, including Southeast Asia.7
Specifically, this study is based on a statement made by Milone (1962),
who, upon studying urban areas in Indonesia in 1960-1962, maintained that
cities and towns in Indonesia, although not centers of industrialization
to the same degree that their counterparts in the West were at periods of
comparable levels of urbanization, perform other functions as administra-
tive, service, and light manufacturing centers. More importantly, accord-
ing to Milone, they also serve as refuges where innovative responses to
changing circumstances are more possible in a period of rapid change.8
In South Sumatra, the attitudes of the population with respect to
economic activities, and in particular with respect to facility consumption,
7B. F. Hoselitz, "Generative and Parasitic Cities," Economic De-
velopment and Cultural Change, 3 (1955): 276-294; also by the same author,
"The Role of Urbanization in Economic Development," in Roy Turner, ed.,
India's Urban Future (Berkeley and Los Angeles: University of California
Press, 1962): 157-181; Barbara Ward Jackson, "Development and the City,"
and Malcolm Rivkin, "Urbanization and National Development," in Urbaniza-
tion: Development Policies and Planning (New York: United Nations, 1968);
T. G. McGee, The Southeast Asian City: A Social Geography of the Primate
Cities of Southeast Asia (London: G. Bell, 1967); also by the same
author, "Catalyst or Cancers? The Role of Cities in Asian'Society," in
L. Jakobson and V. Prakash, eds., Urbanization and National Development,
South and Southeast Asia Urban Affairs Annuals, vol. 1 (Beverly Hills,
CA: Sage, 1971), chapter 6, 157-181; Brian J. L. Berry, "City Size and
Economic Development," in Jakobson and Prakash, eds., Urbanization and
National Development, chapter 5, 111-155.
P. D. Milone, Urban Areas in Indonesia: Administrative and Census
Concepts (Berkeley: University of California Press, 1966), 96-97.
are such that a preference for the shortest distance to be traveled is
clearly in evidence. Generally, it has been accepted that it is human
nature to spend minimum effort to attain a purpose. Studies on this
subject -- particularly the relationships between distance and migration
-- have clearly demonstrated this characteristic in many areas of the
world.9 Although human interaction has been examined in a rather dif-
ferent context -- interaction is related proportionately to population
mass but inversely to distance10 -- it is true that the shorter the dis-
tance between two population masses, the higher the interaction intensity
between these two masses. Therefore, in this study it is maintained that
people's spatial behavior are likely to exhibit patterns of orientation
on a basis of the least distance to be traveled.
In a given region, the space consists of centers -- urban areas:
cities or towns -- and of hinterlands whose population are oriented to
these centers for various purposes. When identified for a given area, the
9
First, the basic idea was presented explicitly by Ernest George
Ravenstein in 1885 as "The Laws of Migration," Journal of the Royal Sta-
tistical Society, 52', no. 2 (June 1889): 286-288. A good review on the
literature on distance and migration in Southeast Asia was made by
Frances Harry Cummings in Migration and Development: Implications for
Planning in Indonesia, Thailand and the Philippines (Worcester, MA: unpub-
lished Ph.D. dissertation, Department of Geography, Clark University,
1975), chapters 1 and 2.
10John Q. Stewart, "Demographic Gravitation:- Evidence and Appli-
cation," Sociometry, 11 (1948): 31-58; George K. Zipf, Human Behavior and
and Principle of Least Effort (Reading, MA: Addison-Wesley, 1949);
William Warntz, "Geography of Prices and Spatial Interaction," Papers and
Proceedings of the Regional Science Association, 3 (1957): 118-129;
Charles T. Stewart Jr., "ligration as a Function of Population and
Distance," American Sociological Review, 25 (1960): 347-356.
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centers provide the basis, a "landscape" in Parr's terminology, for
development propagation. This study defines development as a situation
contributing to people's welfare; for example, increasing the possibility
of satisfying people's needs. People's welfare is at a low level when
certain basic services facilities are not available. The increasing
availability of facilities brings with it the increasing possibility of
change in the value system of the people affected as they become acquainted
with the new facilities and with available alternatives. Propagation of
development occurs when new value systems are adopted from the centers of
facility location and brought back to the people's places of origin.
Such propagation is likely to occur when centers are organized
efficiently, i.e., to facilitate traveling the shortest distance to
employment and to educational, religious, and health facilities, all of
which are basic necessities for an urban area to function as a center.
Development is affected not only by the quantity of resources allocated to
a region, but also by the locational arrangements of these resources. The
distinction between the sectoral allocation and the locational arrange-
ment of resources is especially emphasized. To attain development, both
kinds of allocation of scarce resources must be made. The intended impact
can be enhanced if some rational locational principles are applied in the
early stages of development. 1 2
1 1John B. Parr, "Growth Poles, Regional Development, and Central
Place Theory," Papers and Proceedings of the Regional Science Association,
31 (1973): 200, 202.
12H. B. Fisher and G. Rushton, "Rural Growth Centers: Experiences
in the Pilot Research Project, 1969-1974," paper presented at the Annual
Meeting of the Association for Asian Studies, San Francisco, March 26,
1975, pp. 1, 2. Also in Lalit K. Sen et al., Planning Rural Growth
In the province of South Sumatra, the organization sought contains
the best possible combination of centers in the province, using the
existing transportation network. In this regard, following Hakimi's
theorem, the optimum feasible combination from among the finite number of
towns located on a transportation network is also the optimum solution
for the best system organization of centers for the region served by that
network. Currently, Hakimi's theorem has wide application for facility'
13
or service 'location in the fields of planning and operation research.
For finding the optimal system organization of centers in South
Sumatra, the following criterion is used: the most efficient configura-
tion of centers will be attained when no pairwise exchange of centers
with other location points with inferior facilities will give a smaller
average distance in the area for all people to their closest centers. 1
Accordingly, the efficiency of a given center's configuration can be
determined by the ratio of the average distance traveled in the optimal
Centers for Integrated Area Development, a Study in Miryalguda Taluka
(Hyderabad, India: National Institute of Community Development, June
1971), chapter 1.
3S. L. Hakimi, "Optimum Locations of Switching Centers and the
Absolute Centers and Medians of a Graph," Operation Research, 2 (1964):
450-459; also by the same author, "Optimum Distribution of Switching
Centers in a Communications Network and Some Related Graph Theoretic
Problems," Operation Research, 13 (1965): 462-465.
14This is based- on the Teitz and Bart heuristic algorithm, as pre-
sented in their article, "Heuristic Methods for Estimating the General-
ized Vertex Median of a Weighted Graph" (see note 28), particularly pp.
958-960. Summarized by Charles Revelle et al., "An Analysis of Private
and Public Sector Location on Models" (see note 26). Fisher and Rushton,
"Rural Growth Centers," also used this method as a criterion in their
work in India, p. 17.
configurat-ion for the given number of centers to the average distance
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traveled in the present configuration.
1-4. Methodology
1-4-1. The Main Conceptual Framework
The first step leading to the optimum configuration of centers is
to identify the spatial pattern pertaining to people's socio-economic
and cultural activities in the region under study. This spatial pattern-
ing describes (1) the economic activity at work at a specified time,
(2) the population's orientation to places for various essential pur-
poses at that time, and (3) the pattern induced by the government's view
of public policy. Generally, the spatial pattern of population orienta-
tion to places in a given region approximates that of economic activity.
However, both of these patterns differ from the pattern induced by govern-
ment policy. The argument is that the population is influenced by the
attraction of the centers' function as well as by the distance factor,
i.e., by the economic system and its hierarchy whereas, as a rule,
government policy follows the administrative system and its own hierarchy.
This situation produces a discrepancy between the policy objectives and
the responses given by the population as user of services provided by the
policy.
There are, in fact, urban areas not functioning as centers, and
there are places with inferior facilities functioning as centers. If
this kind of situation is left unchecked, the discrepancy between policy
1 5Fisher and Rushton, "Rural Growth Centers," p. 17.
objectives. and responses will continue and worsen. One remedy is to
regard the area under study as one entity, thus integrating the two
spatial patterns.
From this perspective, the spatial policy problem is to proceed
with a twofold task: (1) to provide an integration of the existing
spatial pattern, and (2) to select those few urban areas which will func-
tion as key locations of the development. policy. To this end, a solution
is presented so that a basic framework for regional development policy
can be constructed for the province. Specifically, comparison is made
among two configurations of centers: the ideal optimal configuration of
centers and its hierarchical order, and the government's spatial develop-
ment policy currently in effect; the purpose is to show the ideal pattern,
which in South Sumatra's case also involves selecting the urban areas to
participate in the configuration. Efficiency measures of the configura-
tions are compared and presented for examination. Possible consequences
of choices made among the alternatives are also pointed out. By studying
the effect of individual different numbers of centers in a certain con-
figuration, one can better perceive priority or staging strategy in terms
of spatial development.
Indonesia's concentrated decentralization strategyl6 has high-
lighted the tension between two different spatial development frame-
works, one based on the present administrative network, the other on
utilization by the population for whom it is intended. The distinction
is in the distributional organization of the centers involved. The
1 6 In Undang-undang, no. 18, Pasal 44 (article 44 of law 18, 1965,
Republic of Indonesia).
second form seems to give more advantages. As a modified form of central-
place theory applied to a province, the accessibility to the general user
population of the centers is apparent; this form can also be measured in
terms of the conservation of the total distance traveled by the user popu-
lation. Both advantages mean greater interaction among the centers them-
selves, and their tributary areas can be expected also to participate.
In this manner, a spatial framework of regionalization can be constructed
province by province for the entire nation.
1-4-2. Techniques
Two important techniques are used in this study for the analysis of
urban centers: factor analysis and the Teitz and Bart P-median algorithm.
These tools are used: (1) to examine the characteristics of urban areas
in the province of South Sumatra (factor analysis); and (2) to construct
an efficient organization of urban centers in the area under study (the
P-median algorithm). The result of the factor analysis is an input to
the solution of the P-median problem.
1-4-2-1. Factor Analysis. Existing characteristics of the urban areas
in South Sumatra may be emphasized by isolating the latent dimensions 7
of the urban system. Previous studies conducted by this method have
uncovered the more important dimensions of urban systems and have more
1 7Brian J. L. Berry, ed., City Classification Handbook (New York:
Wiley Interscience, 1972), chapter 1 by Berry, "Latent Structure of the
American Urban System with International Comparison," pp. 11-60; the same
article also appears in B. J. L. Berry and John D. Kasarda, Contemporary
Urban Ecology (New York: Macmillan, 1977), chapter 15, "Latent Structure
of the American Urban System: An Exercise in Factorial Ecology," pp. 305-
357.
accurately identified the interaction among the cities involved than have
18
those studies employing the commonly used taxonomic approach. The study
of the latent dimensions of towns in South Sumatra province reveals their
two most important dimensions, which coincide with the general character-
istics of dualism in the country: the modern urban and the traditional
agricultural dimensions. Factor analysis enables each town's rank order to
be established, providing in addition information necessary for the op-
timal combination of urban areas in a given area.
The process begins with the 52 variables measured for each of the
54 urban areas studied in South Sumatra. Steps 'in the analysis are then:
1. To prepare a 52 x 52 correlation matrix by determining the
product moment correlation coefficients. Values obtained by regression
of the variables considered.
2. To calculate the latent dimensions of the 54 towns under study.
In this study, the computerized programmed factor analysis infthe Statis-
tical Package for the Social Sciences (SPSS) is used.19 In this computer
program, the latent dimensions are defined as exact mathematical trans-
formations of the original 52 variables. Called principal component
analysis, this process transforms the variables into a new set of composite
variables (principal components) that are orthogonal (uncorrelated) to
each other. The computer program presents, successively, the best linear
combination of variables -- best in the sense that the particular
18Berry, "Latent Structure of the American Urban System," pp. 306,
310.
19
For a detailed discussion of factor analysis, see Norman H. Nie,
Hadlai C. Hull, Jean G. Jenkins, K. Steinbrenner, and Dale H. Bent,
- Statistical Package for the Social Sciences (SPSS) (New York: McGraw-
Hill, 2nd ed., 1975), chapter 24, pp. 468-514, particularly pp. 470-474.
combination of variables would account for more of the variance in the
data as a whole than would any other linear combination of variables. The
first principal component is viewed as the single best summary of the
relationships in the data. After the first component is extracted, a
second component is defined as the second-best linear combination. The
second component is orthogonal to the first, and accounts for variables
not accounted for by the first component.
3. To define, the latent dimensions of the 52 variables of the 54
towns under study, a factor rotation process then is applied.20 There are
two options in the program: the orthogonal and the oblique methods of
rotation. Both methods are basic in factor analysis and have the same
objective: to achieve simpler and theoretically more meaningful factor
patterns.21 The orthogonal method defines uncorrelated dimensions,
whereas an oblique rotation allows both the uncorrelated and the correla-
ted patterns to be achieved, depending on the data at hand. Both methods
of rotation were applied in this study, first the oblique, then the
orthogonal, so that the possibility of correlation among the latent
dimensions was considered. Only when no such correlation was found was
the subsequent analysis based on the orthogonal varimax rotation. The
output of the factor analysis includes a correlation matrix for all the
52 variables of the 54 towns in the province of South Sumatra; the unro-
tated and the varimax-rotated factor loadings, where the coefficients
20
. Ibid., pp. 473-475.
2 1 Ibid., p. 473; also, R. J. Rummel, Applied Factor Analysis (Evan-
ston, IL: Northwestern University Press, 1969), pp. 308-403.
indicate the correlation of the primary variables with the latent dimen-
sions; the eigenvalues indicating the number of original variables accoun-
ted for by the underlying dimensions; and factor scores for each town on
each dimension.
The most important output is the varimax-rotated factor matrix and
the factor score of each of the 54 urban areas under study. The first
contains the relationships between the original 52 variables and the
selected factors. The coefficients in this matrix serve both as regres-
sion weights and as correlationcoefficients.22 By examining this matrix,
the nature of each of the latent dimensions can be determined. Each of
the factors describes a particular combination of urban functions in the
region.
The second important item is the factor score for each of the 54
urban areas on each of the latent dimensions. The factor score value of
each of the urban areas indicates its rating with respect to the particular
set of urban functions summarized by the latent dimensions.
The factor scores serve three important purposes in this study:
(1) to provide a ranking of the 54 towns on the basis of latent dimensions
that summarize the 52 original variables; (2) to describe the most impor-
tant functions assumed by towns in the region under study; and (3) to use
this score value as the weight for each of the 54 urban areas in carrying
out the subsequent analysis of efficient centers of organization.
1-4-2-2. The Teitz and Bart Algorithm and the P-median Problem. The
22Nie et al., SPSS, p . 474.
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purpose of using the Teitz and Bart algorithm is to find the most effi-
cient combination of centers satisfying the criterion of the shortest
distance to be traveled from all points involved. The problem of
selecting locations that minimize total distance (or time) traveled is
analog'ous to finding the optimum location of a switching center in a
communications network such that the total length of the wires is a
minimum. It is also similar to the optimum location of a police station
or hospital for the number of communities of different sizes that are
connected by a highway system.23 This type of problem is known as the
P-median problem.24 It has been proved by Hakimi-that the solution for
an optimal location of a center will lie on any point in the network,
but there will always be another optimal solution among the centers that
is as good. 25
In a linear programming formulation according to Revelle and
Liebman, to obtain an optimal solution is difficult. Nevertheless, ex-
tensive computational experience indicates that optimal solutions can be
attained with great regularity. Only contrived counterexamples with
26
extremely unusual properties have ever yielded fractional solutions.
As a result, the linear programming formulation of the P-median problem
23Hakimi, "Optimum Distribution of Switching Centers in a Communi-
cations Network," op. cit.
R. Larson and M. Odoni, Lecture Notes on Facility Locations Prob-
lems, MIT, Cambridge, MA, 1977, 5.5.25 Median Problems.
252 Hakimi, "Optimum Locations of Switching Centers and the Absolute
Centers and Medians of a Graph," p. 450.
26In Charles Revelle, D. Marks, and J. C. Liebman, "An Analysis of
Private and Public Sector Location Models," Management Science, 16 (11)
(July 1970):-pp. 705-706.
27by Revelle and Swain27 receives great interest. The increasing attention
being paid to this problem has resulted in the development of more than
one solution method. Most commonly used are the heuristic solutions by
Maranzana and by Teitz and Bart. Between these two, many researchers
have found that the Teitz and Bart solution is superior; it gives stable
29
optimal solutions. On this basis, this study uses this heuristic
algorithm, originally written in Fortran by Rushton and subsequently
revised and developed further, first by Rushton and Kohler, and latter by
Hillsman.30 The program used is called Alloc version III.31
Essentially, the program consists of the successive single-node
substitution suggested by Teitz and Bart:32
27C. Revelle and R. Swain, "Central Facilities Location," Geograph-
ical Analysis, 2 (1), January 1970.
28F. E. Maranzana, "On the Location of Supply Points to Minimize
Transport Cost," Operational Research Quarterly, 15 (1964): 261-270;
M. B. Teitz and P. Bart, "Heuristic Methods for Estimating the General-
ized Vertex Median of a Weighted Graph," Operation Research, 16 (1968):
955-961.
29 G. Rushton, M. F. Goodchild, and L. M. Ostresh Jr., eds., Compu-
ter Programs for Location-Allocation Problems, Monograph 6 (Iowa City:
Department of Geography, University of Iowa), 163-187, especially 171;
K. E. Rosing, E. L. Killsman, and H. Rosing-Vogelaar, "The Robustness of
Two Common Heuristic Algorithms for the P-median Problem," unpublished
paper, Department of Geography, University of Iowa (Spring 1977).
E. L. Hillsman, Department of Geography, University of Iowa,
Iowa City, IA; forthcoming (1978).
31Revision of the Alloc, publication forthcoming by the Department
of Geography, University of Iowa, 1978. The program used in this study
is Alloc III.
32 Cited in Revelle et al., "An Analysis of Private and Public
Sector Location Models," p. 706.
A node which is currently not a center is substituted for
each of the nodes which is currently in the set of centers.
The node to be removed from the set of centers is the one
which upon replacement by the chosen non-center is then
chosen for successive substitution, and the process is
repeated. The process is continued until no node replace-
ment yields a decrease in- the objective..
In processing the solution, the program requires four essential inputs:
1. The total number of places to be dealt with. In this study,
the number of centers examined is 54.
2. The distance matrix for all 54 centers. Because there are
alternative routes for every pair of centers, and also alternative modes
of transport, this distance matrix is constructed using a computer pro-
gram called the Shortest Path Distance Algorithm.' This program was
developed by Ostresh of the University of Iowa.33 The basis of that
34
algorithm was originally discovered independently by Dykstra and by
35Whiting and Hillier; it was subsequently modified by Ostresh in 1971
and 1973.36 The program is to construct a tree of minimum total distances
among the considered (n) nodes, thus, in this case, among all the 54
participating urban areas in South Sumatra.37
3. The number of centers to be dealt with in a specific problem.
33Rushton et al., ed., Computer Programs for Location-Allocation
Problems, chapter 8, 141-162.
34
E. W. Dykstra, "A Note on Two Problems in Connexion with Graphs,"
Numerische Mathematik, 1 (1959): 269-271.
35P. D. Whiting and J. A. Hillier, "A Method for Finding the Short-
est Route Through a Road Network," Operational Research Quarterly, 11
(1960): 27-40.
36L. M. Ostresh, "SPA -- A Shortest Path Algorithm," in Rushton et
al., eds., Computer Programs for Location-Allocation Problems, 141-162.
37
Dykstra, "A Note on Two Problems in Connexion with Graphs," 270.
4. *The weights of each of the 54 urban areas to be considered in
the problem. For the South Sumatra problem, these weights are derived
from the scale values (score values) obtained from the factor analysis,
making the scale more meaningful for this study than if it had been
derived by another method.
The output includes: (1) the interpdint distance matrix; (2) the
centers considered and their weights; (3) the input centers, that is, the
urban-area identification codes selected to be used to start the algor-
ithm; (4) the total weighted distance to all sources; (5) assignments of
all destinations to their sources, that is, the final solution. Because
the Teitz and Bart heuristic algorithm is used in every cycle of solution,
there is also (6) the maximum distance traveled. Efficiency or ineffi-
ciency for every optimal solution can be determined (6)/(2) for both of
the existing combination of centers and of the optimal situation. For
a successive alternative combination of centers, a graph can be plotted
to show the trend. On this basis, analysis for policy formulation can
be made.
1-5. The Data Requirements
.One of the most important planning problems in Indonesia, and
generally in the developing countries, is the scarcity of reliable data.
This was recognized as a problem from the beginning of the study. For a
study on spatial development such as this present one, preparation of
particular kinds of data is necessary, specifically, data on attitudinal
characteristics of the population and on the number and kinds of existing
urban facilities in the province of South Sumatra. These 'data, unlike the
general socio-economic data that are readily available, are to be found
neither in the provincial governmental records nor in those of the central
government in Jakarta. The previously mentioned studies on the same area
did not have objectives identical to those of this study; in addition,
their relevant data were becoming outdated.
To carry out the study as outlined earlier, the author familiarized
himself with the region of South Sumatra. Statistical data from both
regional and census sources were collected during 1973-1975. Most impor-
tantly, collection of data was attempted from the offices of 60 kecamatan
(district) towns. One kecamatan town, Mesuji, was omitted from the
attempt because of difficult access. Six other kecamatans which, by col-
lection time, were not ready with the data were then excluded from the
study. Hence, the present study deals with 54 towns, including the 6
kabupaten (Regency) capital towns and'the capital of the province, which
has a kabupaten level administratively: Palembang. The study limits it-
self only to the mainland part of the province of South Sumatra. The two
offshore islands, Bangka and Belitung, are excluded because of the diffi-
culty of conducting regional research from Palembang. Generally, one has
to wait. for a week or two to get transportation across from the mainland,
or to go by way of Jakarta, which is more expensive.
The collected data cover the following subject areas:
1. The number of facilities in each of the 54 towns considered in
the study. The list of forms to be completed by the kecamatans is
attached in appendix I-1.
2. The population's behavioral pattern indicating (a) the spatial
coverage from the point of view of the urban entrepreneurs (manufacturers,
traders, and service operators); (b) the spatial coverage from the point
of view of the farmers in the rural areas; and (c) the migrant spatial
coverage from the point of view of those coming from the rural areas.
Two survey methods were applied to obtain (a), (b), and (c). For
(a), because the population of the entrepreneurs was not known for every
kecamatan, 10 entrepreneurs were randomly selected for interview; for
every kabupaten capital town, 15 entrepreneurs were randomly selected;
and in Palembang, the capital of the province, which consists of 6 kecam-
atans within the city proper, 25 entrepreneurs were randomly selected. A
total of 710 entrepreneurs was obtained as the sample population.
For both.(b) and (c), the systematic sampling technique was
employed. The smallest unit in this group of surveys was the household,
defined as a single-family unit with one cooking unit. The sample
allowed every household to have the same chance to be drawn as sample.
Following the practice of the Indonesian Statistical Census method, the
sample unit was the census block. In South Sumatra, the census block
contained an average of 55 households. The household list provided by
the South Sumatra Statistical Office was used. It was an updated version
of the one used for the 1961' and 1971 censuses.
In this survey, each interviewer completed 5 households per day.
The available budget provided for the survey by the International Develop-
ment Research Center in Ottawa, Canada, allowed 60 students of the
University of Sriwijaya in Palembang to be employed for four days' work,
- excluding transportation time. At the rate of 10 households per student,
Entrepreneurs is defined simply as owners-managers of registered
firms and shops in each of the surveyed localities.
the sample size totaled 120 census blocks. Consequently, each student had
to complete two census blocks (120 + 60). The total number of census
blocks in the mainland of South Sumatra province, in 1971, was 9,682. The
sampling interval was therefore 9,682 120 = 80. The breakdown of the
sample size for each of the administrative units in the study area is
presented in appendix 1-5.
As in any survey, not all the questionnaires were returned comple-
ted. Following are the categories of completed questionnaires upon which
this study is based:
1. urban facilities 54 towns
2. urban entrepreneurs 692 individuals
3. migrants 654 individuals
4. farmers 960 individuals
An additional note should be pointed out here on the construction of the
inter-towns distance matrix as input of the Shortest Path Algorithm pro-
gram. The base map to be used was provided by the Direktorat Agraria,
Ministry of Home Affairs, Jakarta, 1973. Originally, it was a U.S. Mili-
tary Map, 1955 (U.S. Government Printing Office, Washington, D.C., 1955),
updated by the Direktorat Agraria, 1969. The same base map was used for
the Regional Planning Project undertaken by the Department of Public
Works in association with the University of Bonn in 1970-1973. To deter-
mine the kilometer distances separating urban areas in the province of
South Sumatra, a Swiss-made scale measuring instrument (tacrometer) was
used.
1-6. Organization of This Study
This study is organized as follows. Chapter II presents the
historical perspective of development in Indonesia since the prewar period
until the beginning of the present second Five Year Development Plan. The
chapter is concluded with a discussion on the perspective for policy
change.
Chapter III is- a review of the literature on spatial-development
strategy, the basis of the proposed regionalization scheme., Common
characteristics included in growth-centers strategy are discussed. On
the basis of a sufficient ground for organizing efficient space, a model
which was tested empirically in India is revised and used in this study.
Chapter IV is the case study of the province of South Sumatra.
This chapter consists of two main parts: a discussion of the spatial
aspect of the region's economy, its population, and the transportation
network; and the analysis of the population spatial-orientation pattern
.in the region. Its purpose is to seek the pattern of socio-economic
activities of the population in the province and whether close proximity
of origin to destination is preferred by the user, as is commonly prac-
tised elsewhere.
Chapter V presents the structure and hierarchy of the urban areas
as centers of facility location and locus of population orientation
destination in South Sumatra. Factor analysis is the technique employed.
Chapter VI describes the organization of efficient centers for the
province under study as a first approximation. The Teitz and Bart algo-
rithm is applied and the possible optimal organization of centers for the
region is evaluated.
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Chapter VII is the conclusion of the entire study. Particular
attention is given to evaluating the approach used in the study, its
potential use, and its limitations, as well as its contribution to policy
implementation.
CHAPTER II
HISTORICAL PERSPECTIVE: DEVELOPIENT IN INDONESIA
II-1. Introduction
This chapter discusses policies affecting spatial development in
Indonesia during two time periods: the colonial period up to 1945, and
the independent period from 1950 to date.a The discussion is divided
into five sections: (1) an introduction; (2) and (3) the two time periods
in historical perspective; (4) an analysis of the regional inequality
presently existing in the country; and (5) the future perspective of the
spatial development policy problem.
Examination of the development policy in historical perspective re-
veals that the development policy of each period has contributed to the
present stage of regional development. In addition, further discussion
of the policies yields the need for a different type of spatial integra-
tion that will facilitate further development of the regions in the
country.
11-2. The Pre-war Policy
Pre-war policy implemented in Indonesia dates back to the years of
the Dutch occupation in the archipelago. Starting in the early 1600sb
a
The intervening five years following the proclamation of indepen-
dence in 1945 was the Revolutionary War.
bSeveral periods have been mentioned as the starting point: (1) the
appearance of four Dutch ships in Banten (West Java) in 1596 emphasize the
Dutch rule in the country; (2) the establishment of the VOC in 1602; (3)
the establishment of Jakarta as Batavia by Jan Pieters Zoon Coen in 1609;
and (4) the establishment of the government in the Dutch East Indies in
January 1800 concomitantly with the dissolution of the VOC. This last, I
believe, is the most accurate period to call the start of the Dutch rule.
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and lasting until 1942, the Dutch colonial rule began with an interest
in securing the trading ground for spices in the Moluccas Islands (East
Indonesia). 1 A company, the Vereenigde Oost Indische Companie (VOC) or
the East India Company,- was established to develop the territory that
was to become the Dutch East Indies. The nonterritorial claim of the
venture was defeated by the profit-making. motives that led to the annex-
ation and rule of area after adjacent area, and Indonesia became the
Dutch East Indies.
The Dutch needed a post in their trading venture in the East. Java
had more advantages to 6ffer than the other islands. Its central posi-
tion and its fertile volcanic soil made possible the support not only of
its own dense population, but also for those of the Spice Islands and
other regions having no rice. Also, because the island was rich in agri-
culture, it offered a good ground for a central market. For the trip to
the Moluccas further to the east, Java was a resting place. The Dutch
made Java their central post until they left three centuries later.2
Thus, from the historical records available, the "penetration" al-
most instantly shifted from the Moluccas (1600) to Java (1609). The
Moluccas were to produce spices (cloves, pepper, nutmeg), but Java had to
produce rice, coffee, sugar, indigo, and later also rubber and tea. 3
Close to the year 1800, because of rampant corruption within the company
J. S. Furnivall, Netherlands India, a Study. of Plural Economy (Cam-
bridge at the University Press and New York: Macmillan, 1944), "The For-
mation of the Company," p. 23.
2
Ibid., "The Years of Uncertainty," p. 102.
3 T. Colenbrander and J. E. Stokvis, Leven en Arbijd van Mr. C. Th.
Van Deventer, 3 volumes, Van Deventer (1916).
discovered by the change in Dutch government in Holland, the VOC was
dissolved. 4
Direct administrative rule in 1806 by the Dutch government did not
reduce Java's role in supporting the Netherland's economy. The adminis-
5
tration in Java was even more intensified. In 1824 (registered February
7, 1825), another trading company was established, De Nederlansche Han-
dels Maatschappij (NHM), or the Netherlands Trading Company. There were
compulsory services instituted in the country. At first, any tax applied
to the natives paid in kind (dating from the 1600s, namely, militia duty
and tax on the registration of property: heeren gerigtigheid), subse-
quently there were free labor to substitute for f.ree cultivation by the
peasants, and a forest tax (in the amount of one-eighth of the total
produce). Then there existed a combination of land revenue payments
(1808) and also other compulsory services applied to cultivators, and
compulsory services to native officials (pantjendiensten), to public
works (heerendiensten), and to the village (desa diensten).
A supervision system was created so that a supply of produce would
be secured at the right quantity and quality. Making use of the local
rulers and village heads, supervised by ex-soldiers appointed to repre-
4 P.Meijer, Verzameling van Instructien voor de Regerings in Neder-
lands Indie (1848), chapter II, ii, 2b, 41, 46, iii, 59; IV, 108. Ab-
stracted also in Furnivall, History of the Nederlands Indie, p. 35, and
quoted in Furnivall, Netherlands India, p. 59.
5J. S. Furnivall, Netherlands India, "Fall of the Company," p. 48.
sent the Dutch interest, the system of administration was established
that would become the centralized characteristics of the Dutch East
Indies Administration System. For the two centuries that followed,
Java proved to be a good source of revenue.6
With the establishment of the NHM, land concessions were granted
to Dutch planters on easy terms, preferably in areas where labor would
be available. In this regard, greater facilities were to be provided
for the leasing of land by natives to Europeans. The governor general
of that period (1830), Du Bus, argued that under the influence of
capital, agriculture would. prosper and the general welfare would be
improved. The logic was that if the production of the native was
increased, the peasant would be able to buy more.
These principles to govern the Dutch East Indies were perpetuated
throughout its colonial history by one governor general after another.
Only close to the beginning of the twentieth century were some of the
coercive measures abolished, mainly as the result of the growing
influence of the liberalist and socialist movements in the Netherlands
and throughout Europe at that time.
6Ibid., pp. 49 and 56. Source from L. De Bree, Gedenkboek v.d.
Javasche Bank, 1926, chapter Iv, ii, 49; IV, 94, 96; VII, 196, 197.
The initials VOC (Vereenigde Oost-Indische Compagnie, or United East
India Company) were interpreted as Vergaan Onder Corruptie (Perish by
Corruption).
P. Merkus, Blik op het Bestuur (1834), chapter V, v 116, 139,
142. Also in J. S. Furnivall, Netherlands India, p. 142.
8E. de Waal, Nederlansch-Indie en de Staten Generaal, chapter VI,
v 127; vi 49; Onze Indische Financien, chapter VI, vii 185; IX, 266,
269; also, Furnivall, Netherlands India, pp. 101-102.
What history teaches is that Dutch East Indies products were synon-
ymous with Java. Almost the whole archipelago outside Java was left
virtually unadministered. Only in 1849 was territorial organization
nominally extended to the outer provinces. However, until 1870, produc-
tion was still mostly restricted to Java, to the exclusion of the outer
provinces. Activities were almost solely agricultural, except for tin
*
from Banka and Biliton, and tobacco in Deli (North Sumatra). The neg-
lect of the outer provinces in the nineteenth century was closely rela-
ted to the profit-seeking motives that the Dutch held so strongly. And
Java had been able to provide so many sources of revenue; mining had
yet to be discovered at that time. Also, that neglect was related to
the policy of the cultivation system, which depended on cheap labor, and
the outer provinces were underpopulated. Thus, the concentration was on
the intensive administration of Java.9
In 1870, outside Java, Dutch power in the archipelago was represen-
ted merely by officials placed as animated coats of arms (levende wapen
borden) to warn off trespassers. In fact, not only did the profit motive
limit their interest to Java, but the outer provinces provided substan-
tial resistance to Dutch pacification. Well known were the Aceh War,
which lasted from 1870 to 1904 and cost 400 million guilders, and the
*
The island of Biliton is also called pulau Belitung.
9Dr. H. Colijn and D. G. Stibbe, Nederlansch Indie, 2 volumes
(1919), p. 349. Also, Dr. E. B. Kielstra, De Financien van Nederlands
Indie (1904), mentioned also in Furnivall, Netherlands India, p. 177.
war in Bali, which was not concluded until 1914.10
Thus, Java has been the area longest to be penetrated and pacified
by the Dutch. What the colonizers were able to extract from Java (read
Dutch East Indies) during 1831-1877 was f 832.4 million guilders (summar-
ized in Appendix II-1). Only when coal deposits were found in
Sumatra and Kalimantan in 1859 did attention begin to be directed to the
outer provinces. In 1889, oil was discovered and produced in paying quan-
tities on Sumatra and on Kalimantan. These discoveries later became the
main source of income for Indonesia and have remained so until this day.
Indeed, the Dutch Parliament regarded Indonesia as a wingewest,
a tributary province, to be managed for the profit of the homeland.
The revenue system depended mainly on contributions by the Indonesian
people in their labor and produce, and only in a very small proportion
on taxation in money, whether direct or indirect.
In large measure, the policies were regarded as successful in
the Dutch view. However, they had had an adverse effect on the popula-
tion, which was increasing in number. The population, instead of growing
richer, were growing poorer. The production of rice was far below the
increase of population. Cash income per household in 1904 was no more
than f 39; take-home pay was an incredible f 23 after (f 16) taxes.
The sad social and economic condition of the native population became
11
the concern of many, who voiced that this was unjust.
1 0Dr. H. T. Colenbrander, Koloniale Geschiedenis, 3 volumes (1925),
quoted in Furnivall, Netherlands India, p. 237.
Furnivall, Netherlands India, p. 216. See also C. Th. Van Deven-
ter, Overzicht van de Economische Toestand der Inlandsche Bevolking van
Java en Madoera (1904), chapter VIII, section VII, pp. 186, 195; and VIII,
p. 233.
The above opinions had an impact on the subsequent Dutch policies
in Indonesia in the beginning of the twentieth century. In 1899 an ar-
ticle, "A Debt of Honor" (Een Eereschuld) appeared, which electrified
the country. Its theme was that taking Indonesia's contributions for
the economy of the Netherlands was in conflict with the principle that
Indonesia should be governed, not subjected, and still less exploited.
Such exploitation was held to be indefensible, and repayment was recom-
mended of all the money drawn from Indonesia since 1867. Repayment
could not be enforced by legal process, but it was thought due under
the higher law of honesty and honor; it was considered a debt of honor. 1 2
This article led to the formation of the "Etische Politiek" (Ethical
Policy), which developed from the conviction that the main cause of
Indonesia's distress was 'the growth of population, resulting in diminish-
ing returns to agriculture; and which propounded for a remedy the crea-
tion of native industry with native capital.13 Thus, the Dutch Chamber
(Parliament) gave an approval for disbursing f 40 million to be spent on
unremunerative projects, especially emigration, agricultural credit, and
irrigation. 14
Concern for the nation's welfare became more intense following the
world depression of 1929. The smaller market for sugar and rubber and
12 Colenbrander and Stokvis, Leven en Arbijd van Mr. C. Th. Van De-
venter, volume 3, pp. 181-281. The article, "Een Eereschuld," was by
Mr. Van Deventer in 1899.
13
A speech by Idenburg, a captain in the Indian (Indonesian) Engi-
neers in the Dutch Parliament in 1902; in Furnivall, Netherlands India,
p. 233.
1 4Furnivall, Netherlands India, pp. 235-236.
the widespread failure of crops hurt the economy of the East Indies.
The effect on the population's welfare was severe. The question was,
therefore, how best to cope with improving the economy of the archipel-
ago. While the Dutch government continued to implement its ethical
policy programs, there arose in the beginning of the 1940s a new proposed
policy to alleviate the socio-economic condition of the people. It was
said that the dualistic society requires a dualistic theory or, alter-
natively, a formation of will from the society to deal with a pluralis-
15tic one1 However, there was not enough time to spell out this therapy,
and it remained academic. World War II and the three-and-a-half years
of Japanese occupation followed. And a new perspective of development
was born by the proclamation of the Republic of Indonesia in 1945.
To view Indonesia's development in a framework in which Java is the
center is historically accurate. The centralization system in the admin-
istration is an inheritance from centuries ago. It is evident also that
policy implementation has also been Java-oriented. Transmigrations, ir-
rigation, and agricultural development (rural credit) are also key policy
issues currently holding importance, that have roots in the pre-indepen-
dent period.
11-3. The Post-war Policy
After the Revolutionary War, the political unity of Indonesia as a
nation was completed by the end of 1949;.its Constitution stipulates that
1 5J.H. Boeke, "De Economische Theorie der Dualistische Samenleving,"
De Economist (1935), p. 781; Furnivall, Netherlands India, pp. 446-469.
the nation'.s land, air, and water space should be used for the welfare
of the population.16 For this purpose, development guidelines are as-
sumed by the State Planning Agency. In the three decades of Indepen-
dence, the country has had three different political eras: the Western
Democratic era, 1949-1959; the Guided Democracy era, 1960-1966; and the
New Order era, 1967-present. After the Revolutionary War, almost all
economic activities were in the government's control. Foreign private
companies were allowed after Independence to continue operating, except
the Dutch-owned companies, which were operated as a state enterprise
(this regulation was abolished in 1967). Policy guidelines have been
drawn in the National Plans. In general, private investment activities
in the early period of Independence did not play a significant role.
There have been three different National Plans, one for each of
the political eras mentioned above. The first Five Year Plan extended
from 1955 to 1960, and the Overall National Eight Year Development Plan
was promulgated for the years 1961 to 1969. The New Order era began in
1967; during this period the National First Five Year Development Plan,
or Repelita I, was issued for the years 1969-1974 and the current Repe-
lita II for the years 1974-1979.
11-3-1. The First National Plan of 1955-1960. This plan was aimed at
rehabilitating the national economy, retarded by World War II and the
17
War for Independence. At the same time, it also helped consolidate
the Indonesian economy. The industrialization program received consi-
16
Article 33 of the Constitution of the -Republic of Indonesia, 1945.
17Biro Perantjang Negara, Rentjana Pembangunan Lima Tahun, 1956-
1961.
derable attention. Its objectives were stated as exploiting the resource
endowment of the country for the benefit of the entire nation; providing
employment opportunities; and promoting industries that produce goods
otherwise supplied only by importing them.
Agriculture was also considered important, and the plan was con-
ceived in a framework related to population. An example is the trans-
migration program of government-organized internal migration, mainly
from Java to the outer islands, implemented since 1905. The polder
plan projects, which were special projects to condition marshlands for
paddy cultivation, were also attempted during this first Five Year Plan
period. Particularly well known are the polder plan projects in South
Kalimantan, consisting of a system of small dams. Closely related were
multi-purpose development projects -- dam construction to provide both
irrigation for agriculture and power generation for industry and urban
areas. Four examples are the Jatiluhur and Karangkates in Java, the Way
Seputih in Lampung, and Riamkanan in South Kalimantan; the biggest of
these projects was planned for the Asahan Dam in North Sumatra.c
Table II-1 presents the budget allocation items in the plan. The
industry and mining sector received the largest allocation: 29 percent.
Industry, particularly agro-based, had high priority. The National
cThe Asahan Dam project, planned in the 1960s, has undergone delays
because of the large budget involved. Agreement has been reached between
the governments of Indonesia and Japan, which will undertake the construc-
tion and electricity output management. The power generated will be used
for aluminum smelting as well as for irrigation, other industrial and
urban areas consumption.
TABLE II- 1. INVESTMENT BUDGET OF THE
(in Rp millions)
FIVE YEAR PLAN, 1955-1960
Sectors Amount Foreign % Budget % Total
in Exchange in Foreign Budget
Rupiah Component Exchange
in Rupiah
Value
I. Agriculture
II. Power, Energy,
and Irrigation
III. Industry and
Mining (roun-
ded up)
consists of:
a. Special
project
b. Central
government
project
c. Regional
project
d. Mining
e. Reserve
IV. Transport and
Communication
V. Education,
Social Aspects,
and Information
1,625
2,850
3,125
1,078
776.5
425
757
88
3,125
1,500
328
1,188
- - 1,797
735.6
351.9
200
442.2
67.3
1,169
206
20
42
- 58
37
14
Total 12,225 4,688 38 100
Lima Tahun,Source: Adapted from Table 80, Rentjana Pembangunan
1955-1960, "1955-1960," pp. 123-124.
Plan also indicated the location of industries, mainly in Java, Sumatra,
and Kalimantan. The projects implemented were largely drawn from the
scheme conceived in the period before the war, except for the rehabili-
tation of war-damaged industries. Exports of rubber, copra, palm oil,
and petroleum were also revived. The transmigration and agriculture in-
tensification programs were carried on during the plan period. However,
dam construction continued for several years beyond the schedule: the
Jatiluhur Dam was completed in 1967, and the'Asahan Dam was not even
begun.
Because reconstruction of pre-war factories and distribution
(transportation) networks took place mainly in Java and, secondarily, in
Sumatra, these two areas alone received most of the budget for repa-
ration.18 Perhaps these factors also contributed to the dissatisfaction
that occurred in Sumatra's and Sulawesi's succession attempt during 1957
to 1961.
11-3-2. The Overall National Eight Year Development Plan, 1961-1969.
Launched in the midst of political instability, this plan was part of the
program in the guided economy era. Industry and distribution (including
transportation and communication) were the two largest sectors in its bud-
get allocation. In addition, two other new sectors were introduced in
this plan: mental and spiritual, and special projects. The first, men-
tal and spiritual, was an indication of the intention of the government
to "educate" the citizens "to be a new Indonesian nation:" a project believed
important by the government because of the then existing political climate.
1 8Dewan Perantjang Pembangunan Negara, Jakarta, 1962.
And the second, special projects, which required the substantial budget
share of 12.5 percent, was used by the central government to grant aid
to certain regions in urgent need, another result of the prevailing poli-
tical condition.
From the detailed program of the Eight Year Plan, 19 there were in-
dustrial projects in the range of one billion rupiah or more (U.S. $1
Rp. 150 in 1961). Petrochemical industries were planned for Java and
Sumatra. Various other resource-oriented indus.tries were also planned,
including*-the expansion of oil-drilling activities in the outer islands.
In general, industrial projects in Java were designed to be labor-oriented,
whereas in Sumatra, Kalimantan or Sulawesi they were resource-oriented.
Of this plan only paper mills and fertilizer and cement factories were
completed, in South Sumatra, Java, Kalimantan and Sulawesi during the
first half of the eight-year period. The rest of the plan was abandoned
because of the political upheaval that resulted in the change of govern-
ment into the present New Order.
Basically, the Eight Year Plan was an appeasement list, particularly
to ease the political and economic situation among the islands prior to
1961. Industry still was the predominant focus of the strategy, although
the stress was given to agro-based and agro-oriented types. In late 1963,
an institution was created called the Bakopda (Badan Koordinasi Pemban-
gunan Daerah), the Regional Development Coordination Body, consisting of
the heads of sectoral offices in every province plus the regional armed
forces commanders. In spite of the task to promote regional development
in the respective provinces, functionally its relationship to the Gover-
19Ibid.
nor's Office was unclear and it lacked expertise. In general, the Bak-
opda did not function as it was expected to do. Table 11-2 summarizes
the budget. plan of the Overall National Eight Year Plan.
11-3-3. Repelita I, 1969-1974. The birth of the New Order regime was
characterized by its aggressive attempts to put the nation's economy
into order. The new government was able to bring the hyperinflation
that once reached 600 percent to a mere 8 percent annually. Its develop-
ment plan included the provision of sufficient food and clothing, the
betterment of infrastructure, public housing, and employment, and the
pursuit of a healthy nation "mentally and spiritually." The main strategy
of the plan was to select the agricultural sector as the prime mover of
the interrelated programs, on the assumption that an improvement in this
sector would increase the purchasing power of the population, in turn
bringing new life to industry. At the same time, the plan also called
for an increase of revenue in the mining sector: oil, gas, coal, tin,
and other related items. It also mentioned the improvement of transporta-
tion and communications infrastructure. The plan also stipulated that
projects translated from the scheme were to be connected to the regional
development efforts in the country. Table 11-3 is the development budget
of the sectors involved in two periods, 1969-1970 and 1969-1974, based on
1968 prices (U.S. $1 = Rp. 415).
As can be observed, the policy is simple. The plan consisted of
three main sectors: economic, social, and general. Industry and mining
accounted for 12 percent for the five-year period, whereas agriculture
and irrigation was given 30 percent of the budget allocation.
TABLE .11-2. SECTORAL PROGRAM BUDGET OF TRE NATIONAL OVERALL DEVELOPMENT
PLAN, 1961-1969
Investment Estimated Total %- Number Provi-
Sector Budget (in Budget tage of sional
million Rp) Required Projects Projects
(in mil-
lion Rp)
I. Mental and
Spiritual
1. Culture
2. Education
II. Research
III. Public
Welfare
IV. Government
V. Special
Development
VI. Production
consists of:
1. Food
2. Clothing
3. Industry
4. Medicine
VII..Distribution
(including
Communications)
VIII. Finance
(including
Tourism)
1,554
16,261
25,120
28,945
52,022
2,175
17,815
3,343
2,653
6,188
3,632
30,000.
108,262
60,182
11,268
3.22
1.11
2.58
1.51
12.50
45.11
(21.68)
25.07
4.70
9
53
16
11
6
1
8
7
81
6
144
3
Total 1 1240,000 100.0 335 33
Source: List of Projects, "National Overall Development Plan,"
1961-1969, National Planning Council (Jakarta, 1962), p. 8.
TABLE II-3. DEVELOPMENT BUDGET OF SECTORS, 1969-1970 and 1969-1974
(in billion rupiah at 1968 value)
%-tage
Year Year of
Sector 1969 - 1970 1969 - 1970 total
A. Economic Sector 94.4 829
1. Agriculture and 35.1 319 30.12
Irrigation
2. Industry and Mining 18.3 130 12.29
3. Electricity 10.9 100 9.44
4. Communications and 27.1 230 21.72
Tourism
5. Village Development 3.0 40 4.72
B. Social Sector 19.6 172
- 1. Health and Family 4.6 42 3.97
Planning
2. Education and Culture 10.5 95 8.97
3. Others (social) 4.5 35 3.31
C. General 9.3 58
1. Defense 4.0 - 28 2.64
2. Others (General) 5.3 30 2.84
100.00
Source: Rentjana Pembangunan Lima Tahun I, Book I, p. 33.
Note: The original table in the Repelita does not present the
percentage proportion of budget by sector.
One' criterion for the selection of industries was to be supportive
to the agricultural sector in terms either of the infrastructure or of
processing further agricultural products (fertilizer, agricultural tools).
The scheme also encouraged industries that eliminated the need for im-
porting goods and that earned foreign exchange. The industrial program
also favored the use of local materials in the production process; a
labor orientation was preferred, and particularly if the industry was
promoting regional development efforts as well. Areas designated for
its implementation were North Sumatra, South Sumatra, East Java, West
Java, and Sulawesi. Again, this plan still favored Java as the main
area for development.
In Repelita I, by presidential decree, a plan to directly aid
the administrative unit and its hierarchy was launched -- the Inpres
programs, consisting of the Provincial Aid program, the Kabupaten Aid
program, and the Village Aid program. The village received a total sum
of Rp. 100,000 (U.S. $250) per village, and the kabupaten and province
were to receive money on a basis of Rp. 150 per capita per year. The
purpose was to stimulate local job creation and arouse local development
initiative, while at the same time complying with the government's
national program, which gave emphasis to agriculture.
11-3-4. Repelita II, 1974-1979. This is the first time in its history
that the Republic has experienced two consecutive national plans. In
particular, stable domestic political conditions have made it favorable
for their implementation. During Repelita I, the economic rate of growth
was 7.0 percent annually from 1967 to 1972. The second plan, the aim
M W.,
was to attain 7.5 percent per year. Specifically, by sectors this plan at-
tempts to increase agricultural output by 4.6 percent, the communications
sector by 10 percent, and other sectors on the average of approximately 7.7
percent for the plan period. Per capita income is expected to increase by
5 percent over what was achieved by Repelita I, or when completed, Repelita
II will raise to 28.5 percent from the beginning of the Repelita I period. 2 0
The program of Repelita II is fivefold: (1) to provide appropriate food
and clothing within the people's buying power; (2) to provide housing and
other services to meet the need of the people; '(3) to improve the distri-
bution of infrastructure in the country; (4) to achieve better welfare dis-
tribution among the people; and (5) to provide employment for the people.
Regional development is emphasized. The government devised a regionaliza-
tion scheme as a spatial organization guide for sectoral policies. Along
with this scheme, regional development offices (Bappeda) were established
in each of the provinces.
The regionalization scheme promulgated in March, 1974 divides the
country's 26 provinces into four major development regions, with each
region's largest- city, the "administrative capital," as center (Map
II-i). Subsequently, each region is further divided into development
zones, constituting a group of provinces with the most important capital
of. the provinces involved as center for each zone. Each zone is designed
to consist of subzones, again each with its own center. These city
2 0Repelita II, Book I, p. 46.
The target of the plan is high. During the implementation, the
output of the agriculture sector has increased between 4.1 and 4.2 percent.
Per capita income has increased from Rp. 22,500. in the beginning of Repe-
lita I to Rp. 83,000. - by the end of the plan. And in the Repelita II,
now it is estimated to be Rp. 131,500.-
TABLE 11-4. PLANNED DEVELOPMENT BUDGET BY SECTOR FOR THE YEARS
1974/1975 AND 1978/1979 (in Rp. billions at current prices).
Years %-tage
Year 1974/ 1974/1975 of
Sectors 1975 1978/1979 total
1. Agriculture and Irrigation 120.9 1,001.6 16.60
2. Industry and Mining 72.8 185.8 3.08
3. Electric Power 55.7 387.8 6.43
4. Communications and Tourism 111.4 831.7 13.78
5. Commerce and Cooperation 4.2 37.9 0.63
6. Manpower and Transmigration 6.6 69.4 1.15
7. Regional Development 127.7 930.6 15.42
8. Religion
9. Education, National Culture, 55.7 525.8 8.71
and Youth Development
10.health, Family Planning, 23.4 192.1 3.18
and Social Welfare
ll.Public Housing and Drinking 6.6 101.6 1.68
Water
12.Law and Order, Law Develop- 2.0 30.0 0.50
ment
13.Defense and National Security 28.0 926.0 15.35
14.Information and Communication 2.1 26.7 0.44
15.Development of Science, 11.1 101.3 1.68
Technology, Research, and
Statistics
16.Government Services 20.5 123.0 2.04
17.Government Investment 35.3 562.9 9.33
Total 684.0 6,034.20 100.00
Source: Rencana Pembangunan Lima Tahun II, Book I, p. 198.
1 Government Budget, 1974/1975
Note: Original table in Repelita does not present the
percentage proportion by sector.

centers form a hierarchical system both administratively and in size of
population. There are 85 centers within the system: 4 cities act as
Main Centers; 6 cities as Development Centers in the regions not directly
served by a Main Center; and 75 cities as Small Centers. The design of
the regionalization for Indonesia is as follows:
"1. Major Development Region A with Medan as the center,
and composed of Development Region I which includes
the provinces of Aceh and North Sumatra, and Development
Region II which includes the provinces of West Sumatra
and Riau.
2. Major Development Region B with Jakarta Raya as the center,
and composed of Development Region III which includes the
provinces of Jambi, South Sumatra nad Bengkulu; Development
.Region IV which includes the provinces of Lampung, Special
Territory of Jakarta Raya, West Java, Central Java, and the
Special Territory of Yogyakarta; and Development Region VI
which is the province of West Kalimantan.
3. Major Development Region C with Surabaya as the center, and
composed of Development Region V which includes the provinces
of East Java and Bali; and -the Development Region VII which
includes the provinces of Central Kalimantan, South Kalimantan
and East Kalimantan.
4. Major Development Region D with Ujung Pandang as the center,
and composed of Development Region VIII which includes the
provinces of West Nusa Tenggara, East Nusa Tenggara, South
Sulawesi and South East Sulawesi; Development Region IX
which includes the provinces of Central Sulawesi and North
Sulawesi; and Development Region X which includes the provinces
of Muluku and Irian Jaya."
This regionalization scheme is primarily based on three criteria:
(1) contiguity; (2) broad similarity of development conditions and natural
resources potential; and (3) defined interprovincial complementarities and
linkages in economic and social development and in the planning of major
physical infrastructure. This regional rearrangement for the further-
ance of the national development effort serves an important practical
purpose. Because it does not imply any change in the government's
administrative structure, this regionalization plan is clearly intended to
stimulate interprovincial cooperation among the provinces thus grouped
into development regions. This scheme is also meant to attain better
formulation of relevant regional development policy, better comprehension
of regional needs and priorities, and a more successful achievement of the
four regional development objectives of Repelita II: (1) to achieve a
balance between regional and sectoral development; (2) to reduce inequali-
ties in the rate of development among the provinces; (3) to help the pro-
vincial governments solve large-scale provincial problems; and (4) to im-
prove the planning, development, and taxation capacities of the provinces.
The Bappeda offices became part of the Governor's office and they
now function as the planning agency in the region. The Bappeda outlines
the regional needs and they are presented to the Bappenas after they have
been approved by the regional representative; in turn, the Bappeda has to
work out the details and supervise the implementation of the regional plan
approved by the Bappenas.
In addition, the Inpres programs in this second Five Year Plan have
been successful in terms of both project items completed and the amount of
local employment generated. Accordingly, the government has increased
funds for the Kabupaten Aid Program from Rp. 150 to Rp. 200 per capita.
The Village Program, which was started in 1969, received an increase from
Rp. 100,600 to Rp. 200,000; and the Provincial Aid Program, which in Repe-
lita I totaled Rp. 20.8 billion, in Repelita II receives Rp. 40.6 bil-
lion,21 another increase of almost 100 percent.
Criteria for the choice of industry basically remain the same as in
2 11inistry of Home Affairs, The Inpres Program, 1974.
Repelita I. Private domestic and foreign investment in Repelita II is
encouraged by an attractive tax holiday system provided by the government.
With respect to industrial investment, the locational pattern remains the
same; however, the magnitude of the investment made has increased. Java
enjoys the large bulk of the investment; next is Sumatra, followed by the
other outer provinces (Table 11-5).
TABLE 11-5. APPROVED INVESTMENT BY REGION, INDONESIA
Region % Total Approved % Total Approved Total Investment % Share
(see by Domestic by Foreign Equivalent
text, Investment Law Investment Law Rupiah Billion
P.45 ) April 1973 March 1973
A 10.5 6.4 138.7 8.2
B 72.5 41.8 952.7 56.4
C 9.6 18.4 243.3 14.4
D 7.4 33.4 354.3 21.0
Total* 100.0 100.0 1,689.0 100.0
Source: Based on Domestic and Foreign Investment Board unpublished
figures
Total excludes "other" investments totalling Rp. 32.6 billion.
With regard to the Inpres Program to aid regencies and municipalities,
a similar trend is found. Java's provinces combined received 68 percent
of the total Rp. 18 billion, whereas Sumatra received 19 percent of the
total budget. Kalimantan received 4 percent, and Sulawesi is at the same
level with the Nusa Tenggara Islands, at 7 percent (see Appendix 11-2).
In summary, on the basis of the percentage development budget
allocation of industry and agriculture sector, there has been a shift in
focus among the four National Plans. The first two plans seemed to
prescribe industrialization as a strategy at the expense of the agricul-
tural sector, whereas the two Repelitas both stress the agricultural
sector as the prime mover (Table 11-6).
TABLE II-6- PERCENTAGE OF AGRICULTURE AND INDUSTRY AND MINING SECTORS OF
THE TOTAL NATIONAL DEVELOPMENT BUDGET
% Five Year % Eight Year
Sectors Plan Plan Repelita I Repelita II
Agriculture 13 10 30 17
Industry and 29 22 12 13
Mining
Source: Tables 11-6, 11-4, 11-3.
On the regionalization scheme, some concerns are presented below.
a) The regrouping has been based on the contiguity of the provin-
ces involved. However, it is difficult to see any cohesion among them.
It is true that close proximity between Lampung and Jakarta, as well as
Bali to East Java, may be used to support this contiguity criterion. But,
it is difficult to imagine that there is now, or that there will be in the
future, such close interrelationships between islands like West Kalimantan
(with the town of Pontianak as the center) to the Special Territory of
Jakarta, or between East Kalimantan (Samarinda or Balikpapan) and South
Kalimantan (Banjarmasin) to Surabaya. What is more, in this case it is
harder to imagine the relationships between Ujung Pandang in South Sula-
wesi to its constituent areas as far as the island of Flores (in East Nusa
Tenggara) and Ambon in the Maluku Islands.
b) The criteria used for the selection of centers are population
size and magnitude of the flow of goods and services among these.centers;
they clearly do not describe each city's service capacity function for
interaction by the population involved, such as employment by sectors or
availability of socioeconomic facilities. There is no systemic view of
a city's functional interrelationships with its environs. How can one
envisage, in this case, that there is interaction from a major development
center to its subordinate ranks of cities as one form of development
propagation? In the absence of an organizational framework for these
cities, how can one implement dekonsentrasi or decentralization -- the
main characteristic of the administration system in the country -- from
only a few places?
c) One of the objectives of the regionalization policy is to
augment growth in every province in the land. When there is a strong bias
toward Java, as exhibited by the design of the scheme (two of the four
major development centers are located in Java), how can this be accom-
plished? The scheme presumes or requires strong interisland transportation
and communications systems, a criterion too costly to be realized in the
immediate future.
d) The prevailing policies that affect regions, such as the Inpres
and the sectoral (departmental) programs, are still based at the provincial
level and its subsequent hierarchy. The Bappeda as the regional planning
agency operates at the provincial level as well. Thus, the groupings of
the development regions does not coincide with other development
features. In other words, it can be suggested that the regionalization
scheme, in this case, defeats its own purpose.
e) Mos.t important is the implementation of the Inpres Programs
and of approved foreign private and domestic investments in industry and
manufacturing. The Inpres Programs have been implemented and still are on
the present administrative system basis; however, the investment alloca-
tions have been mainly in Javanese cities, with some in large cities in
the outer islands. This investment totaled Rp. 32.6 billion, of which
56.4 percent were located in Java. These facts do not seem to support
the stated objectives of the present regionalization plan.
Because Indonesia is an island nation where physical boundaries
are very important, to reduce the current regionalization scheme's weak-
nesses and to promote regional development, the province should remain
as thebasis for regional delineation. On this provincial basis, the
regionalization scheme for the entire country can, therefore, be
constructed. However, post-war policy appears to have had no different
impact spatially in the country. Java received the bigger share relative
to the outer provinces. Indeed, there has been a conscious effort by the
government to mitigate these inequalities. History has shown some possible
consequences that may entail political disunity. Here, the question is
not disunity of the country, but what appropriate measures can be
prescribed to attain progress while reducing regional disparity.
11-4. Regional Disparity
Regional disparity in Indonesia can be described in terms of (1)
the per-capita gross domestic product (GDP) and the national income coef-
ficient of variation, (2) thb economic structure of the provinces comprising
the national territory, and (3) the index of urban areas in the country.
Table '11-8 describes the GDP and the per-capita income estimated
for all provinces in the country in 1972, the only year for which there
were data available. Slightly more than half of Indonesia's GDP (nearly
60 percent) originated from the provinces in Java. Sumatra's overall
share of GDP was only half of that of Java. In spite of the high propor-
tion of the contribution, however, Java's per-capita income is somewhat
reduced, because of the high population concentration on the island,
whereas in general the outer provinces with far less population density
have a high per-capita income from natural resources. East Kalimantan
obtains a high percentage of its income from forest products, and Riau
produces 80 percent of the nation's crude oil. Because it is an economic
and strategic commodity for the nation, oil receives special national
income accounting treatment. The revenue obtained is centrally adminis-
tered directly from the state-owned company (Pertamina) or from the
foreign companies which contract for the exploitation and production. of
petroleum. This is the reason why the regional income accounting estimate
excludes oil revenue. If this revenue were included, it would tend to
distort reality by accentuating the existing gap of regional disparity in
Indonesia.
11-4-1. Per-Capita and National Income Coefficient of Variation.
An indicator of regional disparity commonly used is a coefficient of
variation of the ratio of the average per-capita of income in the country
to the national income average weighted by the ratio of the regional to
the national populations. This coefficient was first used by Williamson
(1965).22 Over time, when the coefficient of a given country decreases,
the disparity gap among its regions is lessened. On the other hand, when
the coefficient increases, regional inequality widens. In the case of
Indonesia, there was an increase' of this divers'ity coefficient (Table
11-8) from 0.340 in 1968 to 0.522 in 1972, indicating a substantial
increase in regional disparities in those four years.
Empirical investigation on the state of disparity among the de-
veloped countries in the world suggests that there is generally a tendency
of the regional disparity to decrease.over time, whereas among the develop-
ing countries, depending on the stage of their economic development, the
regional disparity coefficient has a tendency to rise.23 (Table II- 9)
It has to be recognized, however, that the degree of the disparity index
depends upon the number of regions involved in constructing the index for
a given country. The number of regions differs from one country to the
other. The larger the number of regions involved, the smaller is the
disparity index and seems to indicate lesser disparity. In spite of this
qualification, the facts show, nonetheless, that there is an increasing
state of regional disparity in Indonesia, consistent with Williamson's
J. G. Williamson, Economic Development and Cultural Changes, vol.
XIII, no. 4, part II (July 1965), p. 11 footnote.
2 3Ibid.
TABLE 11-7. POPULATION, GROSS DOMESTIC PRODUCT AND PER-CAPITA GROSS
DOMESTIC PRODUCT (EXCLUDING OIL) FOR ALL 26 PROVINCES IN
1972
Province* Population % of Gross Domestic Per-Capita
National Total Product GDP
1,000 Population in billion % national
rupiah total
1. Aceh 2,051 1.7 77,707 1.9 37,887
2. North Sumatra 6,815 5.6 297,601 7.3 43,669
3. West Sumatra 2,846 2.3 30,651 2.0 28,338
4. Riau 1,690 1.4 148,519 3.6 87,881
.5. Jambi 1,037 0.9 44,930 1.1 48,327
6. South Sumatra 3,520 2.9 155,826 3.8 44,269
7. Bengkulu 532 0.4 17,447 0.4 32,795
8. Lampung 2,921 2.4 90,476 2.2 30,974
9. DKI Jakarta 4,791 3.9 261,487 6.4 54,568
Raya
10. West Java 22,086 18.1 586,212 14.3 26,542
11. Central Java 22,271 18.3 565,448 13.8 25,389
12. D.I. Yogya- 2,517 2.1 59,224 1.4 23,530
karta
13. East Java 25,935 21,3 944,703 23.1 36,426
14. Bali 2,158 1.8 64,015 1.6 29,664
15. West Nusa 2,296 1.8 40,383 1.0 17,980
Tenggara
16. East Nusa 2,332 1.9 45,612 .1.1 19.559
Tenggara
17..West Kalimantan 2,070 1.7 48,357 1.2 23,361
18. Central 724 0.6 45,096 1.1 63,393
Kalimantan
19. South 1,723 1.4 62,057 1.5 36,017
Kalimantan
20. East Kalimantan 755 0.6 167,268 4.1 221,546
21. North Sulawesi 1,759 1.4 43,890 1.1 24,952
22. Central 945 0.8 23,385 0.6 24,746
Sulawesi
23. South Sulawesi 5,262 4.3 125,251 3.1 23,803
24. Southeast 732 0.6 20,316 0.5 27,754
Sulawesi
25. Maluku 1,124 0.9 46,228 1.1 41,128
26. Irian Jaya 941 0.8 34,837 0.9 37,021
Total, Indonesia: 121,783 100.0 4,097,676 100.0 Per-Capita
in nation:
33,647
TABLE 11-7. (continued)
Source: Regional Income Study Group, University of Indonesia,
1974; tables 2.3.3, p. 29 and 2.5.2, p. 30a.; (1) gross
regional domestic product at 1969 price in billion of
rupiah in 1972; and (2) per-capita income at current
market price in rupiah in 1972.
*
The list of the provinces is arranged in island-by-island
order, starting with the island of Sumatra as the most
western region and proceeding eastward.
TABLE 11-8. INDONESIA'S COEFFICIENTS OF REGIONAL INEQUALITY
Year Including Oil Excluding Oil--All Regions
1968 0.571 0.340
1969 0.632 0.362
1970 0.730 0.439
1971 0.849 0.509
1972 0.945 0.522
v w 2
where
f
. i
(n)
f = population of the i-th region;
n = total population;
Yi = inccme per-capita of the i-th region;
Y = average income for the country.
Source: Hendra Esmara, "Regional Income Disparities," Bulletin of
Indonesian Economic Studies, 11 (1) (1975): 52-53, tables
6, 80.
Note: Calculation of the coefficient is based on Williamson's formula:
Economic Develo ment and Cultural Change, 13, no. 4, part II,
July 1965: 11 ff.
TABLE II- 9. REGIONAL INCOME INEQUALITY COEFFICIENTS: AN
CROSS-SECTION
INTERNATIONAL
Country C Years Covered V Number of
w Regions
Australia I 1949/50-1959/60 0.058 6
New Zealand 1955 0.063 10
Canada 1950-61 0.192 11
United Kingdom 1959-61 0.141 15
United States 1950-61 0.182 46
Sweden 1950, 1955, 1961 0.200 25
Finland 1950, 1954, 1958 0.331 16
France II 1954, 1955/56, 1958 0.283 21
West Germany 1950-1955, 1960 0.205 9
Netherlands 1950, 1955, 1958 0.131 11
Norway 1952, 1957-1960 0.309 20
Ireland III 1960 0.268 26
Chile 1958 0.327 9
Austria 1957 0.225 9
U.S. Territory of 1960 0.520 38
Puerto Rico
Brazil IV 1950-1959 0.700 21
Italy 1951, 1955, 1960 0.360 19
Spain 1955, 1957 0.415 . 50
Colombia 1953 0.541 16
Greece 1954 0.302 11
Yugoslavia 1956, .1959, 1960 0.340 8
Japan V 1951-1959 0.244 46
Philippines VI 1957 0.556 10
India VII 1950/51, 1955/56 0.275 18
Indonesia* 1972 0.522 26
Source: J. G. Williamson, "Regional Inequality and the Process of
National Development: A Description of the Patterns,"
EDCC,.8 (4) (part II, July 1965): 12-13, table 1.
*
Indonesia figure: Rendra Esmara, "Regional Income Diaparities,"
Bulletin of Indonesia's Economic Studies, vol. 11, no. 1, 1978,
table 6.
findings that the developing countries tend to have their coefficients
increase over time.
Put in Williamson's development process continuum, Indonesia, a
member of Group 2, lies on the bottom left of an inverted U-shaped curve.
At the peak is Group 2, the middle-income group, which eventually will
decline and join the high-income Group 1 with a low coefficient of dis-
parity. It will take a very long time for Indonesia to reach the stage.
of Group 1 unless some intervention occurs.
11-4-2. Economic Structure of the Provinces.
Another indicator can be found in the structural disparity of the
economic sectors between Java and the outer islands (Appendix 11-3). Most
of the economic activities outside Java depend upon primary industries
such as agriculture and mining. Inter-industry economic relations are,
however, nonexistent. On the other hand., Java has a relatively advanced
industrial sector. Nearly 75 percent of all large- and medium-sized
manufacturing establishments are located in Java, especially those of
the textile and food industries (Appendix 11-4).
Furthermore, with as much as 69 percent of the population of Indo-
nesia living in Java, the bulk of the country's economic activity -- invest-
ment generators of income, trade, and commerce -- naturally takes place on
that island. The concentration of population in a limited space affords
certain economies in the use of economic infrastructure, such as roads and
irrigation systems. On the other hand, the lack -of employment and infra-
structure facilities, coupled with enclave extractive industries, has
hampered the development of the outer islands.
11-4-3. Index of Urban Areas.
11-4-3-1. Primacy of Urban Areas. The state of disparity in the country
can also be explained from yet another perspective, suggested by S. el
Shaks24 and based upon the relationship between the degree of primacy of the
major cities and the socio-economic development of the country. In this
context, the degree of primacy follows a certain pattern -- an approach, an
increase, and a decline in primacy. Plotted in a curve, the degree of pri-
macy is again highest in the peak and less in either direction from the peak.
In the formative stage, there is a tendency to decentralize and con-
centrate nonagrarian functions and population in cities. When the resulting
growth of cities reaches its peak, regional inequality and regional differ-
ences are intensified. Eventually, there are changes in the structural
authority that form a counteracting force and induce decentralization and
the spread effect to work in the development process. At this stage, there
will be full utilization of underdeveloped resources that leads to growth
in both the less developed regions and their urban centers. Thus, when the
counteracting forces begin to operate, regional disparity lessens and the
degree of primacy of the cities starts to decline.
Interregional decentralization and'intraregional dispersion follow
this stage, corresponding to the development in infrastructure -- transpor-
tation and communications -- and compounded by the diseconomies of large
cities. At this point there is a subsequent steady increase in the degree
of primacy of these cities. In this framework, when the degree of primacy
is high, correspondingly there is also a high degree of regional inequality.
2 4 Salah El Shaks, "Development, Primacy, and System of Cities,"
Journal of Developing Areas, 7 (October 1972), pp. 11-26..
In this fashion, the degree of primacy for cities in Indonesia is
calculated. For comparison purposes, Malaysian and Japanese cities are
also calculated. In the last fifty-year period, Indonesia's degree of
primacy shows an increasing trend. Compared with Malaysia, a country
with relatively less disparity, Indonesia's average index is higher.
Concomitant with its development stage,-Japan's primacy index reached
25
its peak during the 1960 period and has since declined. In other words,
Indonesia's problem of disparity is high compared to its neighbors
(Table II-10).
In spite of that, the above index of primacy is, in fact, an index
of population concentration in large urban areas. The weakness to deal
with disparity using this index is the seemingly low degree of associa-
tion it has with the development variable involved.
11-4-3-2. Subramanian's Operational Measure of Urban Concentration.
In the belief that it is the form, not the type, of the variables
26
involved that causes the low degree of association, Subramanian de-
veloped an operational measure of urban concentration and set an empiri-
cal study for the test. He found that the ratio of the proportion of
population in localities of 100,000+ to the proportion in localities of
20,000 is the better measure, since it has the highest correlation
coefficients with 3 urbanization measures, as well as with 19 core
development indicators.
2 5Williamson, Economic Development and Cultural Change.
2 6M. Subramanian, "An Operational Measure of Urban Concentration,"
Economic Development and Cultural Change, 20 (1) (October 1971), pp. 105-
116.
TABLE II-10. DEGREE OF PRIMACY FOR THREE COUNTRIES IN ASIA
Country Population of City
First Second Third Fourth Average Primacy
Largest Largest Largest Largest Size of Index
Fifth Values
City*
Indonesia
1920 306,310 193,190 158,036 134,285 46,757 0.51489
1930 533,015 341,657 217,796 166,815 56,986 0.58660
1954 1,351,531 926,471 805,071 369,996 111,433 0.65954
1961 2,906,533 1,007,945 972,566 503,153 131,635 0.66388
1971 4,576,009 1,556,255 1,201,730 646,590 154,468 0.70110
Malaysia
1947 189,100 176,000 80,900 54,500 43,930 0.44405
1957 332,800 234,900 125,700 75,600 45,775 0.54967
1970 545,300 269,200 248,000 136,200 51,305 0.59573
Japan
1920 2,173,201 1,252,983 608,644 591,323 193,404 0.58829
1930 2,453,573 2,070,913 907,404 787,616 311,597 0.56505
1950 5,385,071 1,956,136 1,101,854 1,030,635 211,652 0.65795
1960 8,310,027 3,011,563 1,591,935 1,375,710 228,281 0.69744
1965 8,893,094 3,156,222 1,935,430 1,788,915 237,696 0.68125
1970 8,840,942 2,980,487 2,238,264 2,036,058 256,378 0.66071
The size of the fifth city
20,000, excluding the four
is the average size of all cities above
largest cities.
+Figures are for kotamadyas only.
#Average size of the fifth city in Japan applies for all cities
above 100,000, excluding the four largest cities.
Concentration measure: p = Abs 1h - [100/n + log (B/L)]*log (B/L)
+ Abs p. - 100/[n + log (B/L)]
where: Abs - absolute number
p. = the observed %-tage of population in
all of the class intervals except the
last
h = the observed %-tage in the last class
interval
n = no. of class interval
B = size of biggest city
L = upper limit
Source: M. Subramanian, op.' cit., EDCC 20, no. 1, 1971, p. 111
Population in the country is assumed by Subramanian to be concen-
trated in a set of class intervals (the smallest being 32), and that the
proportion of population in each of the class intervals is defined by a
geometric increase. It is also assumed that the length of all class
intervals is equal. This construct includes the estimated percentage of
population in each class interval and the actual distribution of the
population in the various population intervals. The sum of the absolute.
value of the difference between the actual and the estimated values in
each population interval is the concentration coefficient.
Because a group of development indicators is associated with it,
the selected urban concentration index also indicates the relationships
between the ratio between the number of population concentrated and the
available development variables in that locality. A high degree of co-
efficient implies the possible existence of a favorable infrastructure
for fast economic growth. It is also speculated that.the factors associ-
ated with one large locality are much more favorable for economic growth
than are those dispersed among smaller, but more numerous, localities. 2 7
Using the above formula, the urban concentration index in Indonesia
and in some selected Asian countries is calculated. As shown in Table
II-11, there are extremely high indexes for Indonesia, Thailand, and the
Philippines; in contrast, Korea's index suggests a tendency of a decreas-
ing urban concentration in the 1960-1966 period. In general, Thailand's
coefficients are the highest, a fact that according to Subramanian indi-
cates asymmetry in relationships between urban and rural areas leading
27
Ibid.
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TABLE II-171.
URBAN CONCENTRATION COEFFICIENT, SELECTED COUNTRIES IN ASIA
Country Population Percentage Population in Localities of: Estimated Concentra-
of Locali- ~ igs 0 0-Percentage tion Coef-ofLcl-20,000 20,000- Biggest 100,000-IBigggst 500,000d Biggest 12,500,000- Bigggst ecnaeto o
thousands) 100,000 city* 500,000 City 2,500,000 City* 2,500,000 City 
opulation ficiency
-_Interval
Indonesia1
1920 1,882.4 10.7' 41.7 - 47.6 306,310 -- - - - 27.1 59.78
1930 2,942.8 6.9 36.4 - 38.6 - 18.1 533,015 - 24.8 60.46
1954 10,618.3 0.5 38.1 - 27.6 - 33.7 1,851,531 - 20.8 61.23
1961 10,814.5 0.3 12.4 - 37.5 - 23.0 - 26.9 2,906,533 19.6 72.86
1971 ' 14,852.9 0.2 8.2 - 29.6 - 31.1 - 30.8 4,576,009 18.6 76.11
West 2
Malaysia
1957 2,031.1 30.1 36.8 - 34.1 332,800 - - - - 26.7 27.69
1970 3,003.8 25.9 30.4 - 25.5 - 18.2 545,300 - - 24.7 24.67
Phili -
pines
1970 11,444.9 na 39.5 - 22.4 - - - 38.1 4,363,387 23.0 70.25
Thailand4
1968 4,845.8 18.5 25.4 - - - - - 56.1 12,718,794 19.8 101.56
Korea,
Rep.
1955 7,287.6 9.1 33.6 - 21.3 - 36.0 1,574,868 - - 21.2 45.46
1960 9,471.3 3.3 36.5 - 15.0 - 45.2 2,445,402 - - 20.1 63.68
1966 12,369.2 1.3 27.9 - 17.3 - 22.7 - 30.8 3,805,261 19.0 57.84
1971 16,400.4 0.8 22.2 - 15.2 - 26.0 - 35.7 5,850,925 18.1 58.39
Japan
1920 10,020.0 - 32.6 - 21.2 - 46.2 2,173,201 - - 20.4 61.06
1930 15,363.7 - 28.2 - 22.3 - 49.5 2,453,573 - - 20.1 60.14
1940 27,494.2 - 22.6 - 25.1 - 15.8 - 36.5 6,778,804 17.8 57.37
1950 31,203.2 - 31.7 - 32.5 - 18.6 - 17.3 5,385,071 18.3 54.88
1960 59,333.2 - 36.3 - 32.5 - 12.1 - 19.1 8,310,027 17.4 62.81
1965 66,918.6 - 31.7 - 34.3 - 16.1 - 18.0 8,893,094 17.3 55.83
1970 74,853.3 0.05 28.4 - 37.6 - 18.2 - 15.8 8,840,942 17.3 51.81
Source: Population figures are obtained from the following sources: (1) 1970 Population Census of Japan,
Vol. 1, Total Population; (2) 1972 Municipal Yearbook of Korea; (3) "Urbanization in Penninsula
Malaysia," Appendix A: Population Distribution and Growth Patterns, Special Projects Section,
Economic Planning Unit, L.K.; (4) "Urban Areas in Indonesia: A Survey Towards the Urban Development
Strategy for Indonesia," by Sugijanto Soegijoko (Paper' presented at senior-level seminar on urban
development strategies, Nagoya, 28 October - 8 November, 1974, Table 2; (5) 1973 Philippine Almanac,
Philippine Almanac Printers, Inc., Quezon City; (6) 1970-71 Statistical Yearbook, Thailand, No. 29.
Note: Size of city in actual numbers.
The concentration coefficient is the sum of the absolute values of the differences between the
actual and the estimated values in each size interval.
1 Indonesia's urban population include all the Kotamadyas (or localities given the status of city) only.
2Calculation of urban population starts from 5,000 size for both years.
3The calculation cons.iders Metropolitan Manila as the biggest city and the urban population as 50,000
and above.
4 Thailand's coefficient is over 100, the highest. This unusually high value may be due to the extremes
in size-class distribution -- Bangkok-Thonburi being 2,7 million and no localities within the two size
classes, 100,000-500,000 and 500,000-2,500,000.
Table adapted from Fu-chen Lo and Kamal Salih "Growth Poles and Regional Policy in Open Dualistic
Economies: Western Theory and Asian Reality," Nagoya, Japan, Nov. 1975, Table 6, p. 19.
Primary formula: P 1 (n-1) n (C C
D-1 [(nl-)C(i '
Where: P - degree of primacy
C - city's population size
n - number of cities in the system
I and j - rank of cities by size in a descending order so that the largest city
is ranked 1 and the smallest is ranked n.
- primacy of city with rank i over all smallest cities.
Salah el Shaks, Journal of Developing Areas, op. cit., p. 19.
to concentration of population and to investable resources in the major
urban regions.
All the analytical viewpoints above are in agreement that Indo-
nesia is characterized by a pronounced regional disparity. Compared
to other developing countries in Asia, regional inequality in Indonesia
is intense. Unlike Korea, which has begun to experience decentraliza-
tion to the second rank of cities in its industrialization program,
Indonesia, because of the exploitation of its primary export sector,
has experienced in the outer islands the development of resource-fron-
tier towns* which is reflected in the high growth rates of the smaller-
size cities in the country. The latter observation explains the rising
tendency of the urban concentration index, which rests on the bias
toward towns with 20,000 population.
The regional disparity situation in Indonesia as described cannot
be neglected, and policy measures have to be taken to alleviate it. It
has been pointed out already that there have been some policies imple-
mented since the colonial era; for example, transmigration, irrigation
in the rural areas, and rural credit. However, notwithstanding the ef-
forts attempted, regional income disparity is still grave. The increase
in regional development programs and the emphasis on agriculture in the
two latest Five Year Plans, together with the current regionalization
Small population size towns where their economy is based on na-
taral resources exploitation activities such as forestry and mining.
schemes indicate the government's commitment to improving its develop-
ment policy. What needs to be done is to direct the emphasis of the
development programs to the provinces to take advantage of their al-
ready existing governmental, economic and social structures.
11-5. Future Perspectives
With the introduction of the regionalization scheme and the re-
gional planning offices in the provinces, the current development plan
expects that overall development can be attained more efficiently and
equitably than in the past. However, the efficiency to serve the popu-
lation of this particular grouping is open to question. Even though
gradual improvement in transportation and communications will take
place, the fact is that two of the major development centers are in
Java, only one is in Sumatra and another in Sulawesi, whereas, there
are none in Kalimantan or in the Nusa Tenggara Islands (see Map II-
1 ). Thus, part of Sumatra and all of Kalimantan are associated with
the centers in Java. This arrangement exhibits a Java-oriented bias
and hence runs counter to regional autonomy, a goal of the prevailing
administrative system. Under these circumstances, it is inconceivable
that the growth center strategy as it is now planned can operate effi-
ciently.
The practicability of the regionalization scheme for an island
country with distinct boundaries, such as Indonesia, cannot be denied.
However, the growth-pole strategy cannot be envisaged as the panacea to
reduce disparity and attain development. There are constraints associ-
ated with the strategy; namely, the fiscal capacity of both the regional
and national governments- in implementing programs and projects to sup-
port the strategy. Also, it is still a question whether the inducement
instruments to be introduced, such as physical infrastructure or a tax-
incentive system on an administrative system basis, will be able to
overcome the dominant locational advantages of the existing centers,
such as places with actual services functions. And, in addition, the
availability at the local level of skilled labor, both to participate in
and to provide know-how for planning and implementation, has to be
considered. The preceding sections demonstrate that the growth-pole
strategy is not the only basis for the development efforts being im-
plemented by the government. However, the growth-pole idea is still
the backbone of the regionalization scheme, as can be inferred from
the expectation that development will be propagated spatially from the
designated centers.28 In view of these critical constraints of the
scheme, it becomes apparent that the role of the national government
is going to be important to the success of the decentralization ap-
proach and the overall development policy.
But what, then, is the appropriate form of strategy to be shaped
for Indonesia in this respect? Indonesia was founded on and has per-
sistently defended the national ideal of a unitary state. The adminis-
trative system is centralized, but recognizes regional autonomy. Impli-
2 8This belief is also shared by Salih, Kamal et al., "Growth Poles
and Regional Policy in Open Dualistic Economies: Western Theory and
Asian Reality," UNCRD, 1974, a paper presented in the Seminar on Indus-
trialization Strategies and the Growth-Pole Approach to Regional Plan-
ning and Development: - The Asian Experience, November 1975; United
Nations Centre for Regional Development, Nagoya, Japan.
cit in this framework is the notion of a "limited decentralization"
that is referred to as dekonsentrasi, a combination of centralization
and decentralization. The dekonsentrasi system requires the building
up of subnational capacities for planning, programming, and budgeting
systems in each region. With the advent of the regionalization scheme
and the creation of the regional planning office in every province,
there is a correspondence between the administrative-political struc-
ture and the planning development framework. This point can be viewed
as a point of convergence between the national level of administration
and the regional autonomy. This appears to be an appropriate condition
for the concentrated decentralization concept as advanced by Lloyd
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Rodwin.2 After studying the development strategies of some countries,
Rodwin suggested that an administrative instrument be devised to pro-
vide development guidelines.
Indonesia's national and regional administrative.levels are both
already conditioned for the adoption of such a strategy. Therefore,
pursuing the concentrated decentralization strategy, an efficient spa-
tial configuration of centers as systems should be identified, upon
which policy measures would be instituted. This system of centers has
an integrative characteristic, for particularly in Indonesia the promi-
nence of the agricultural sector is not to be neglected. Hence, this
framework has to involve both urban and rural areas. On the national
level, the system of regional centers may serve as a vehicle for the
2 9Initially appearing in several papers, Lloyd Rodwin has rewritten
them in his book, Nations and Cities (Boston: Houghton Mifflin, 1970
spatial integration of the country. Another important aspect of focus-
ing on cities in this fashion is the capacity to be able to develop
culture and economy. The identification of these factors in a systematic
framework serves as a locus for.the provision of technological, commer-
cial, and educational services. The countryside can then be used for
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storage, transportation, and processing.
In an archipelago state such as Indonesia, comprehensiveness and,
continuity of the system are limited by physical boundaries. At the
present stage of development, many subnational regions are still on a
subsistence level of economy, and hence, there is little trade activity
among islands. This circumstance suggests that the system envisaged
must begin on a provincial level. The following Chapter III reviews the
pertinent theoretical framework of growth-centers, the modification of
-which is used to construct a basis for guidelines in adapting the regional
development strategy.
30
P. D. Milone, Urban Areas in Indonesia (Berkeley: University of
California Press, 1966), p. 214.
CHAPTER III
THEORETICAL FRAMEWORK OF SPATIAL ORGANIZATION AS BASIS FOR
REGIONAL DEVELOPMENT
III-1. Introduction
The increased attention of the Indonesian national government to
regional development is highlighted in the regionalization scheme ex-
plained in the previous chapter. This chapter presents the pertinent
theoretical foundation for such a spatial policy framework. Relevant
theoretical works are identified and an attempt is made to present the
relationships among the composite elements helpful in the process of
implementation.
The discussion is divided into four sections. Following this
introduction is a review of the existing theories of spatial structure
and spatial organization as the basis for planning for regional develop-
ment; third, the theoretical framework to be used in this study is pro-
posed in detail; and fourth, necessary qualifications of this framework
are discussed.
111-2. Review of Theory
The Bappenas scheme to augment regional development in the country
involved devising a system of interrelated regions with centers arranged
in a hierarchical system. Propagation of development is assumed to be
channeled through this system. Traditionally, this kind of framework
is referred to as the framework of "planned growth poles," based on a
J. B. Parr, "Growth-Poles, Regional Development, and Central Place
Theory," Papers and Proceedings of the Regional Science Association, 31
(1973): 173-212, p. 174.
concept originated by Francois Perroux. Perroux's contention is that,
historically, growth occurs at certain locations in space. By assigning
an appropriate number of growth centers, growth will eventually be in-
duced, and in the end, development can be attained for the region con-
cerned.
The concern most often expressed about growth-pole theory is that
it is not a complete, self-contained theory of spatial development. There
are many unexplained elements. From the policy context, factors contri-
buting to the emergence of growing points should be explained, as should
also the structure of the region's space with respect to the distribution
of the growing points. Most important of all, because policy-makers are
interested in finding out how the process of spatial propagation of de-
velopment operates, this aspect should also be elucidated. The questions
can be continued. Unravelling the intricate and complex problem engen-
dered by the growth-pole concept generates interpretations and reinter-
pretations, as well as extension of meaning of the concept.
3 Many scholars
have undertaken attempts in this direction, notwithstanding the equal num-
ber who are disillusioned with the idea and who have abandoned it.
Because the main focus of this study is to attempt the construction
2F. Perroux, "Notes on the Concept of 'Growth Poles'," in D. L.
McKee, R. D. Dean, and W. H. Leahy (eds.), Regional Economics (New York:
The Free Press, 1970), pp. 93-103.
3
A good review of the state-of-the-art of the growth-pole concept
can be found in several publications. Among others are A. Kuklinski
(ed.), Growth Poles and Growth Centers in Regional Planning (The Hague:
Mouton, 1972); N. M. Hansen (ed.), Growth Centers in Regional Economic
Development (New York: The Free Press, 1972). Also a good article,
D. F. Darwent, "Growth Poles and Growth Centers in Regional Planning: A
Review," Environment and Planning (1969).
of a spatial development framework as the basis for regional development
policy, the emphasis here is on the unified framework of spatial develop-
ment theory. In this context, following earlier works, the elements in-
volved include not only the anatomy of the economic space as pointed out by
the growth-pole concept, but also the organization of economic activities in
space. The transmission of the development process over space also re-
ceives attention, particularly because the unified framework is to be used
for spatial development policy purposes to augment the "spread effect".
What follows is a series of discussions, starting with the growth-
pole concept in the context of planning and control; then central-place
theory, which helps supplement the geographical aspect of the centers in
a given place, including its hierarchical pattern in space; followed by
the process of geographical incidence of growth and transmission of de-
velopment; and last, development diffusion over space.
111-2-1. The Growth Pole Concept.
When introducing the growth-pole concept, Perroux's concern origi-
nally was with economic growth and primarily with firms and industries
and their interrelationships, and not with the geographical pat-
tern of economic activities or the geographical implications of
economic growth and intra-and inter-industrial shifts. Thus, basically
the growth-pole concept has the notion of an abstra6t economic space.5
4 F. Perroux, "Economic Space: Theory and Application," Quarterly
Journal of Economics, reprinted in J. Friedmann and W. Alonso, Regional
Development and Planning, a Reader (Cambridge, MA: MIT Press, 1964).
5Tormod Hermansen gave a good explanation on this matter in his arti-
cle, "Development Poles and Development Centers," in A. Kuklinski (ed.),
Growth Poles and Growth Centers in Regional Planning, p. 21, footnote 23.
As such, the economy is perceived as a field of forces consisting of
-centers, poles, or foci, from where centrifugal forces emanate and to
which centripetal forces are drawn. Each center is a center of other
centers. The idea was introduced as a tool to explore the process by
which economic activities -- firms, industries -- appear, grow, stag-
nate, and sometimes disappear. Hence, the process of economic growth
is conceived of as essentially unbalanced, involving successive dynamic
poles through time. Perroux's concept also explains the modern process
of economic growth. The basic core are innovations in large-scale
firms and the interdependency that exists among firms. Most innovations
take place in large economic units and dominate their environments
because of either the large dimension of the firm or industry, or the
nature of the operations of the industry.
A locality is called a pole or a center in the Perrouxian framework
when there are key industries playing the role as dynamic or propulsive
because they have the capacity for innovation.6 The pole may also feature
groups of industries (an industrial complex) which cluster around a key
industry -- an industry with a strong backward linkage and thus having a
high ratio of intermediary inputs delivered from other industries to its
total production. This industry may become dynamic and propulsive when
it becomes relatively large, generates significant growth impulses to the
environment, and has a high ability to motivate -- characteristics of a
fast-growing sector. This key industry is relatively new and operates at
6
Perroux, "Notes on the Concept of 'Growth Poles'," quoted by N. M.
Hansen, "Development Theory in a Regional Context," Kyklos (1967) and
J. R. Lasuen, "On Growth Poles," Urban Studies (1969).
a technically advanced level in markets with high product income elas-
ticities. Growth impulses arise from the industrial interdependence that
exists among all the firms and that generates waves of innovations. Only
industries with high power to transmit growth impulses through both back-
ward and forward linkages qualify 'as industries having propulsive strength.
The waves may be compounded by a very high super-multiplier consisting of
final-demand multiplier-induced inter-industry deliveries, plus the in-
vestment accelerator.7
The development of the national economy, then, is comprised of the
growth of industrial complexes -- poles of development -- and the prolif-
eration of both the leading industries and the industrial complexes sur-
rounding them.
The growth-pole concept is an attractive one to regional planners.
Applying the idea involves selecting the key or leading industry, in the
case of an industrial complex; identifying the interdependencies among
important economic activities; and identifying the process of the trans-
mission of growth and the geographical or locational dimension of the ac-
tivities concerned.8 The choice of the leading industries located at the
7 Hermansen, "Development Poles and Development Centers," pp. 22-23,
footnote 27, commented on the difficulty in interpreting Perrouxian frame-
work. He stated that there were significant changes in Perroux's writings
in 1955 and 1961. In the earlier paper, Perroux stressed the innovation
diffusion, whereas on the latter, Hermansen pointed out that there has
been much more of an input-output flavor. Hermansen also cited J. R.
Boudeville, Les Espaces Economiques (Paris, 1961).; Boudeville, Problems
of Regional Economic Planning, Part I (Edinburgh, 1966); J. Paelinck,
"La Theorie du Developpement Regional Polarize," Cahiers de l'Isea (March
15, 1965); and P. Pottier, "Axes de Communication et Developpement Eco-
nomique," Revue Economique 1 (1963).
8Articles reviewing this aspect are Parr, "Growth Poles, Regional De-
velopment and Central Place Theory;" Hermansen, "Development, Poles and De-
velopment Centers;" Hansen, Growth Centers in Regional Economic Develop-
ment.
designated poles is almost always the biggest or heaviest industry found
in the area, for not only is the relatively clear notion of backward and
forward linkage involved, but also its network of technical and economic
relationships.9 Of course, the application of these criteria is condi-
tional upon the availability of industry at a sufficiently large scale
in the area. There may be shortcomings in the technical or economic
scale of the existing industries, because of the absence of characteris-
tics as required by the concept. Particularly this description is true
for the nonindustrial region. At this point, re-interpretations of the
concept in favor of existing conditions are frequently undertaken, such
as the scale of the industrial complex.
Another issue is the fact that practitioners use Leontief-type
inter-industry tables to describe Perroux's concept of industrial inter-
10
dependence1 By employing this technique, not only does the concept
then carry the technical weaknesses known to be inherent in the input-
output usage (based on the average magnitude and static coefficients),
but other serious consequences are also involved. In the absence of an
input-output table for a given region, a table derived from another re-
gion of an advanced country is often used as a guideline; the result,
in this case, is a less realistic description of the region concerned,
and sometimes it does not describe the real situation at all. Lasuen
adds that the heavy input-output bias of the growth-pole concept cannot
9Hcrmansen, "Development Poles and Development Centers," p. 23,
footnote 28. It was stated that Perroux actually did not use the term
backward-forward linkages himself (ibid.). Re was influenced by A. 0.
Hirscbman, The Strategy of Economic Development (New Haven, 1958), The
term originated with Chenery and Watanabe,
10Lasuen, "On Growth Poles." Urban Studies, Vol. 6, No. 2 (May
1969) pp. 157-161.
explain that growth occurs and develops because of innovations that cre-
ate successive waves, and not merely because of changes in the average
magnitudes of sectors in the input-output matrix caused by the multiplier
concept. Hence, input-output application deflects the growth-pole con-
cept to the nondevelopment context. Admittedly, the advantage is that
the table exhibits the current inter-sectoral relationships found in the
region.
The application of the growth-pole concept in geographical space
also reflects the possible changes that may take place in the transfor-
mation process of economic growth. As is pointed out by Perroux, change
in the system of industries is viewed as transformation in "sectoral"
space; thus, to anticipate for future transformatio'n, specification of
the location in space should also be made. Hence, "geographical pole is
the geographical image of the leading (new and innovative) industry and
its linked activities.,12
In this light, when the growth-pole concept is applied to geograph-
ical space, practitioners rest the matter on the traditional theories of
location, of inter-temporal locational interrelations and spatial organi-
13 14
zation, and of external economies of agglomeration. It is here that
the matter becomes the concern of this present study of the spatial
framework as the basis for regional development policy. Von B'dventer
llIbid., p. 171.
121bid., p. 28.
1 3T. Hermansen, Spatial Organization and Econonic Development, the
Task and Scope of Spatial Planning (Mysore, 1969).
1 4
Recognized (partly) by Perroux in his 1955 paper.
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refers to it. as the search for optimal spatial distribution of economic
activity in the spatial organization of the economy.1 5
111-2-2. Central-Place Theory.
With certain assumptions -- homogenous plain, population evenly dis-
tributed in points of location representing continuous demand for goods
and services, and no existing external economies -- both Christaller1 6 and
Losch1 7 explain the spatial organization of centers. However, as will be
shown below, Christaller and Losch differ in their approaches. Christaller
starts from the goods and services from the national scale, whereas Losch
starts from the smallest local scale. Nevertheless, both Christaller and
Losch agree that the triangular arrangement of hexagonal market areas re-
presents an optimum organization for a single good (i.e., service) with
equal access in all directions.1 8
In Christaller's work,1 9 the hexagonal network dividing a given space
reflects an optimum configuration of complementary (market) areas of
1 5 Edwin Von Bo'Venter, "Spatial Organization Theory as a Basis for Re-
gional Planning," Journal of the American Institute of Planners 30 (2)
(1964): 90-100.
16W. Christaller, Die Zentralen Orte in Suddeutschland (Jena, 1933);
translated by E. W. Baskin as Central Places in Southern Germany (Engle-
wood Cliffs, NJ: Prentice-Hall, 1966).
17 August Losch, Die raumliche Ordnung der Wirtsdraft (Jena, 1944);
translated by W. H. Waglom and W. F. Stolper as The Economics of Location
(New Haven: Yale University Press, 1954).
1 8W. Christaller, Die Zentralen Orte..., op. cit.; A. Losch, Die
raumliche Ordnung..., op. cit. See also B. J. L. Berry, Geography of Mar-
ket Clusters and Retail Distribution (Englewood Cliffs, NJ: Prentice-
Hall, 1967), p. 72.
1 9W. Christaller, Central Places in Southern GermanX, translated by
Carlisle Baskin., Englewood Cliffs, NJ: Prentice-Hall, table.p. 61.
each of the goods and services demanded in the region. The urban areas
which provide the supply of goods and services demanded are called the
central places. These centers of market areas form a hierarchy following
the classification of goods and services traded, which is also reflected
in the size of the hexagon. According to Christaller, high-order places
are, on the average, large in size, widely spaced, serve large areas and
population, and offer many goods and services of both low- and high-orders
-- the lowest-order goods being those that are distributed within the
smallest area. In a perfect competitive situation, a region is served
by the maximum number of central places. There are variations in the
levels of central places, resulting in a hierarchy indicated by different
sizes of complementary areas. Christaller differentiated three possible
principles as the basis of central-place hierarchy pattern for a given
region: the market principle, which has three other places to be served
in addition to the main center; the transport principle, with four; the
administration principle, with seven. They are respectively known as the
K networks of K=3, K=4, and K=7.20 The progression of centers in the K=3,
for example, is 1=(30-0), 2=(31-30), 6=(32-31), 18=(33-32) and 54=(34-33
ii 21
Using a similar set of assumptions, Losch extended Christaller's
work and modified the fixed.K hierarchies. Quite the opposite to Chris-
taller, Losch started with goods with the smallest market size with which
2 0B. J. L. Berry, E. C. Conklin, D..-M. Ray, The Geography of Economic
Systems (Englewood Cliffs, NJ: Prentice-Hall, 1976), pp. 226-242; also
in P. Hagget, Geography: A Modern Synthesis (New York: Harper and Row,
1972), pp. 276-292; G. Olsson, Distance and Human Interaction, Bibliography
series 2 (Philadelphia: Regional Science Research Institute, 1965), pp.
10-15.
21
A. Losch, Die R.umliche Ordnung..., op. cit. See also Berry, Conk-
lin and Ray, The Geography of Economic Systems.
to derive the spatial organization, The minimum standard network is based
on agricultural goods as the lowest order of goods; the centers that pro-
duce these goods are located in the smallest hexagonal market areas.
This principle, then, determines the number of other centers to be served
by the main center. These traits result in a complex system of a network
of markets and a high degree of specialization.2 2
Following Christaller's triangular hexagonal spatial pattern as the
most efficient form of a production location and its influence area ex-
hausting a given region, Lgsch proceeded with the three principles, show-
ing that centers can have three possible locations: on top, at the mid-
point, and within the hexagon. Further, nine configurations exhibiting
the three possibilities in different sizes and scales were developed.
Losch suggested that the real world may constitute the above possibilities;
by superimposing them and rotating in such a way that many high-order
centers coincide, this arrangement shows a scheme of production centers
which minimizes transportation. At the same time, this pattern gives a
division of the region into twelve sectors, six with many production sites
(called city-rich), and six with a poor number of production sites (called
city-poor).23 The twelve radii delimiting these city-rich and city-poor
sectors are the busiest transportation routes, with cross-connections
well developed in only the city-rich sector. Only the metropolis center
22"A. Losch, Die R'aumliche Ordnung..., op. cit. See also Von Bbventer,
"Spatial Organization Theory as a Basis for Regional Planning," p. 167;
Hermansen, "Development Poles and Development Centers," p. 34.
23A. Losch, Die Raumliche Ordnung..., op. cit. See also W. Isard,
Space and Location Economy (Cambridge, MA: MIT Press, and London, 1956),
pp. 270-274.
offers the goods and services, so nesting of the hierarchy in the Lschian
model is not to be found. 2 4
The theoretical concepts of both Christaller and LOsch are based on
the same assumptions, the same basis of environment, and the same K con-
cept; however, they came up with different results in city hierarchy.
Christaller's center organization has distinct tiers, whereas the Loschian
model is farr less rigid. Lgsch's spatial organization applies to trans-
portable commodities, which belong to the secondary economic sector;
Christaller's spatial organization applies to immobile services, thus to
the tertiary sector of the economy.25 In this connection, both models are
complementary one to the other. However, they differ with respect to dis-
tribution of production of individual goods (the micro point of view),
and to spatial and size distribution of agglomerations (the macro point of
view). Unlike Christaller's model, which has both elements as advantages,
26
L'sch's model does not have any aggregative features. Hence, Losch's
work is not a model of an overall spatial organization; rather, it is a
model of spatial specialization location and trade of individual goods.
Both Christaller's and Losch's models have been found to contain in-
consistencies. Most important is that both start with the same feature
24A. Losch, Die Raumliche Ordnung..., op. cit. See also Berry, Conk-
lin and Ray, The Geography of Economic.Systems.
25I
25W. Christaller, Die Zentralen Orte..., op. cit. A. Losch, Die
Raumliche Ordnung..., op. cit. See also E. Von Boventer, "Towards a
United Theory of Spatial Economic Structure," Regional Science Association,
Papers and Proceedings of the Tenth Congress (Zurich, 1962).
26I
26W. Christaller, Die Zentralen Orte..., op. cit. A. Losch, Die
Raumliche Ordnung..., op. cit. See also Hermansen, "Development Poles
and Development Centers," p. 35.
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of environment of a homogenous plain with even distribution of demand, but
the result is different sizes of concentration of industrial activity, and
thus of jobs at various production centers. This leads to the facts that
important economic interdependencies will modify the results, even in a
homogenous plain; also, that demand will vary geographically as well, fol-
lowing the city hierarchy formation. 2 7 In this regard, Von Bbventer men-
tioned other elements modifying the results, such as production differen-
tiation and personal preference, which arise in the course of develop-
ment.28
Nonetheless, there are points where central-place theories do not
represent the real-world pattern of urban areas. 2 9 The theories are de-
rived from a historical development of a largely agricultural settlement,
established on an initially evenly-populated plain.3 0 Hence, they should
be seen as theories of location of one of the city-creating types of ac-
tivity, i.e., the service sector. As such, they do not handle other ac-
tivities, such as industries, mining, tourism, or fishing,31 because the
geographical distribution in space of these other activities does not fol-
2 7Isard, Location and Space Economy, p. 271; Von Boventer, "Towards
a United Theory of Spatial Economic Structures;" Hermansen, "Development
Poles and Development Centers," p. 36.
2 8Von Bventer, "Spatial Organization Theory as a Basis for Regional
Planning," p. 68.
2 9Allen Pred, Behaviour and Location: Foundation for a Geographical
and Part ]I (Santa Monica, CA: Rand, 1967), p. 171.
3 0Hermansen, "Development Poles and Development Centers," p. 38; Von
Boventer, "Spatial Organization Theory as a Basis for Regional Planning,"
p. 169; Parr, "Growth Poles, Regional Development, and Central Place
Theory," p. 187.
3 1Ibid.
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low the same principles as activities producing immobile services, which
choose to locate near the users. The preceding points may- explain the
reasons for the limitation of the central-place theories to deal with in-
dustrially-oriented society.
The Christaller model prohibits centers of the same level from ser-
ving each other but allows larger centers to serve smaller centers at lower
levels. The L'schian model, on the other hand, permits population centers
of roughly comparable size to serve each other, as well as certain centers
with small populations to serve larger centers. However, because of the
particular assumptions employed, the latter model does not reflect the
forces which cause these conditions to occur in reality.32 Nonetheless,
the process of nodal response operating in this central-place framework
shows inter-center and inter-level relationships. The nodal response re-
fers to a characteristic of a center in some positive function of the popu-
lation of the hinterland. Thus, when growth occurs in the hinterland of a
given agriculture-based region through the pattern of supply of goods and
services, a growth impulse is likely to be felt in the urban center. 3 3
This process is carried out by the existing intra-regional multiplier and
may also involve structural changes at the center. Further, it may gener-
ate the growing complexity and diversity in the economic structure of the
center itself. And it all may strengthen the agglomeration advantages at
the center. The establishment of new industries, import substitution ac-
tivities, and intermediate production may be expected, and labor employment
32Parr, "Growth Poles, Regional Development, and Central Place Theory,
p. 193.
33
Parr, "Structure and Size in the Urban System of Losch," Economic
G p 49 (1973): 185-212.
may also increase. In this particular instance, the impetus for the emer-
gence of the growth pole. does not originate within the pole itself. Rather,
it is the hinterland which serves as the primary factor for the emergence
of the pole of growth.. In this way, central places are supply as well as
demand oriented. 3 4
The distribution of centers in the central-place framework in a given
area can be related to the distribution of growth-poles. Several empirical
studies provide hard evidence that the growth and development of centers
distribution in a given area will move toward a steady state, either in the
form of log-normal or rank-size distribution. If economic growth is sus-
tained over a long period, attaining integration of the space economy, the
growth of the urban areas is proportional to their size, that is, the aver-
age growth rate is the same for cities of each level in the hierarchy,
3 5
although local variations may occur. In such growth conditions, the fre-
quency distribution of the cities by size tend to be log-normal,36 and it
37
leads to the system of cities to form a rank-size distribution. Thus, in
this respect, the growth of the centers is viewed as an outcome of a process
within the urban system. It is a fact that occurs in reality even though it
is hard to understand that growth of an urban area is independent of its size.
3 4Parr, "Growth Poles, Regional Development, and Central Place Theory"
H. Simon, "On Judging the Plausibility of Theories," in B. Van Roos-
telaar and J. F. Staal (eds.), Logic, Methodology and Philosophy of Science
(Amsterdam: North-Holland, 1968); E. N. Thomas, "Additional Comments on
Population Size Relationships for Sets of Cities," in W. H. Garrison and D.
F. Marble (eds.), Quantitative Geography, Part I: Economic and Cultural
Topics, Evanston, IL: Northwestern University Studies in Geography 13 (1967).
3 6 Parr, "Growth Poles, Regional Development, and Central Place Theory,"
p. 198.
3 7 Simon, "On Judging the Plausibility of Theories."
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Beckmann38 and Mills,39 independently, provide mathematical proof
that city size and population served increase exponentially as the level in
the hierarchy increases. Local variation possibilities were incorporated.
Examining the characteristics of central places in the midwestern United
States and in Southeast Asian countries, Berry also found that these con-
ditions vary exponentially with level of centers in the hierarchy.40 He
.then concluded that where functions of this form are found, hierarchical
organization must be present, and that hierarchy must have a regular bifur-
cation ratio. In this relation, Christaller's K-3 hierarchical model, which
contains the highest number of central places and which is based on the
assumption of three lower orders to one higher order center, is well known.
This hierarchy framework is considered to be the optimal state of the
system because it resulted in the highest number of central places; hence,
it ensures the minimization of transportation costs.
Berry further explains that in the context of.general systems, the
central-place system is an open one.41 In an open system, energy flows --
such as messages or ideas -- occur between the centers and their environ-
ment; over a period of' time the open system will settle into an organized
equilibrium lying between the maximum entropy and the need for the organi-
38M. Beckmann, Location Theory (New York: Random House, 1968), pp.
72-77.
3 9In Berry, Geography of Market Centers and Retail Distribution, pp.
74-76.
4 0 Berry, Geography of Market Centers and Retail Distribution, chapter
2 and pp. 25-26; also Berry, "City Size and Economic Development," in C.
Jakobson and V. Prakash, Urbanization and National Development (Beverly
Hills, CA: Sage, 1972), pp. 111-155.
4 1Berry, Geography of Market Centers and Retail Distribution, chap-
ters 2 and 5.
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zation to perform work. When the demand of the user population constitutes
the environment, and the central-place system provides the services deman-
ded, this exchange of services demanded and supplied would be analogous to
the open system's behavior in the general-system theory. Thus, the central-
place hierarchical system, with its interaction of demand and supply of ser-
vices between centers and their hinterlands acting as the energy flows in
the open system, 'will eventually arrive at a steady state that is the rank-
size distribution of centers. But because no perfect hierarchy may be ex-
pected, local variations are allowed to occur. In this way, efficient or-
ganization of the centers' hierarchy may influence the attainment of the
steady-state distribution of centers.
The central-place concept as the basis of growth-pole theory has to be
regarded as landscape in models of the diffusion process or as a locational
matrix of the starting point for the diffusion process.42 Otherwise, the
transmission process of development following the central-place model will
face difficulties. It has been pointed out that both Christaller's and
Losch's models limit the transmission of development among centers. The
coincidence of spatial structure and that of the central-place model is be-
cause of the existing urban specialization, localization of certain indus-
tries, and nonmarket orientation in the location of economic activity.
The transmission of growth commonly associated with the process of in-
novation and information diffusion requires a two-way inter-center and inter-
level relationship. The spread process, however, follows a stepwise pat-
tern through a threshold of population size of location systems. A certain
4 2 Parr, "Growth Poles, Regional Development, and Central Place Theory,"
p. 202.
amount of acquaintance or familiarity with the matter must first be ac-
quired. Notwithstanding the limitations of both central-place models,
in the growth-pole context there are at least three fundamental concepts
of the central-place theory that can be extracted: range, threshold and
hierarchy.43 These concepts are important elements of spatial organiza-
tion and help to come out from the formal bounds of homogeneity of demand
and the hexagonal form of complementary regions. The usefulness of cen-
tral-place theory does not lie in these formal rigidities, but rather on
the identification of other factors, such as physical or socio-economic
features that influence the pattern of the distribution of the production
units and thus of the urban areas themselves. In this regard, Richard
Morill4 asserted that more important than the hexagonal form of the market
areas' organization, central-place theory reveals the level and distribu-
tion of the purchasing power of the people; it also shows that the regu-
larly spaced tertiary services coincide with the spacing of physical, cul-
tural, and economic characteristics. The notion of minimizing aggregate
distance traveled to consume services, as well as to shop, is introduced.
Morill also pointed out the relation between the hierarchy obtained in
central-place theory and the behavioral pattern of shoppers. Thus, even
though it does not replicate actual conditions, central-place theory pro-
vides a framework for identifying and explaining certain regularities within
43Berry, Conklin, and Ray, The Geograp of Economic Systems, p. 236.
Quoted in Berry, Conklin and Ray, The Geograhy of Economic Sstems,
pp. 236-237.
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a regional spatial structure.4
1II-2-3. The Theory of Geographic Incidence and Transmission of Develop-
ment
The functional - organizational and industrial - aspect of regional
development is required to explain the spatial dynamic characteristic of
the growth-pole concept. Economic growth in a region is distributed geo-
graphically over space in one or several places. Except for some primary
production activities, there exist forces which favor the spatial concen-
tration of economic activity.46 When these locations represent poles of
growth, factors determining the concentration of regional growth should be
identified. In this relation, agglomeration analysis and polarization analy-
sis are both important con.cepts. Both elements complement each other to
mitigate each other's shortcomings.
111-2-3-1. Agglomeration analysis.
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Following Hoover and Fisher, agglomeration as the concentration of
economic activity in a certain location is composed of two forces: minimum
efficient plant size, and the external economies consisting of three types
4 5 Parr, "Growth Poles, Regional Development, and Central Place Theory,"
p. 187.
4 6 Ibid., p. 186, footnote 17.
4 7Ibid., p. 181.
4 8 loover and Fisher, "Research in Regional Ecotomic Growth in Problems,"
in The Study of Economic Growth (New York: National Bureau of Economic Re-
search, 1949).
of agglomeration factors. (1) Urbanization economies derive from concen-
tration in a common location in a large urban center. The availability of
urban services -- public utilities, communication services - may serve as
an advantage. (2) Economies of localization are an advantage factor for
all firms in all industries at.any single location. Typically, the advan-
tage stems from the enlargement of the total economic size - population,
skilled labor, output, marketing - of that location for all industries.
(3) Industrial complex economies pertain to the technical input-output
structure linking a variety of industries or firms. The firms may have dif-
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ferent outputs but form an inter-industry relationship. Particularly in
the context of the growth-pole or growth-center framework, these external
agglomeration forces contribute together as forces of concentration, and
hence, that concentration cannot be related to only one of the factors.
It should also be noted that the urbanization effect 50 of agglomeration
may denote not only export and export-linked sectors, but also retailing,
entertainment, personal services, education, and the provision of social
services, etc.51 These activities tend to be proportional to the size of
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the center where they are located; thus, the emergence of a growth-pole
is related to their availability. This is an important notion for those
economies in which.the services sector is dominant.
49 Isard, Space and Location Economy, pp. 172-200.
5 0 Berry, Conklin, and Ray, The Geography of Economic Systems, p. 183.
5 1Parr, "Growth Poles, Regional Development and Central Place Theory,"
p. 182; H. Blumenfeld, "The Economic Base of the Metropolis," Journal of
the American Institute of Planners 21 (1955): 114-132.
5 2 Ibid., Parr, "Growth Poles, Regional Development and Central Place
Theory," p. 183, footnote.23.
111-2-3-2. Polarization analysis.
Agglomeration analysis does not focus on the tendency for incremental
regional growth to arrange itself in clusters. Polarization analysis deals
with the clustering of activity over a period of time.5 3 Thus, defining
agglomeration as the result of the polarization process. In the growth-
pole context, therefore, polarization analysis can be used to deal with
temporal changes in the spatial structure. It allows two periods - prior
to the time in question, and the present - to be compared to assess the
change of spatial allocation of growth. This is important in deducing the
stability of the growth-center pattern of a given region, which may be due
to either strong or weak polarization effects. The stability of a center's
pattern as well as the possibility of the emergence of new growth poles lead
to a specific spatial policy orientation.
Generally, theorists in this field refer to two other relevant con-
cepts, independently advanced by Hirschman and by Myrdal. First, Hirschman
5 4
recognizes that the economy functions at different degrees of intensity at
different places. Prior to its dispersal to various other points, the
economy must and will first develop its original points. For every country
there is a need for some growing points where industries can benefit from
localized external economies - technically as well as pecuniarily - and
from the industrial atmosphere. In addition, there is a general attitude
always to overestimate the advantages at the growing points, and to neglect
the equally good and even better investment opportunity elsewhere in the
5 3Ibid., p. 184.
5 4A. 0. Hirschman, The Strategy of Economic Development (New Haven,
1958).
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country. However, the complementary activities that exist between the
centers and the hinterland serve to transmit development from the centers
to the hinterland. Moreover, there are migration movements between the
two places. When there are differential advantages (employment opportuni-
ties, wages, etc.) in the center, population movement may absorb the bet-
ter qualified labor and may reduce disguised unemployment in the hinter-
land. However, it depends upon the existing complementarity between the
two places: there will be a trickling-down process of development when
complementarity is strong and induces development to occur in the hinter
regions. On the other hand, when complementarity is weak, there will be a
polarization effect at work in the centers. When polarization is stronger
than the transmittal of development, there will emerge dual communities,
characterized as industrial-urban and rural-backward areas. Despite this
possibility, Hirschman is optimistic and believes that in the long-run ex-
ternal economies, together with complementarities, would assure the spread
of development over any given region.
On the other hand, based on a similar assumption of growing points
and hinterland structure, Myrdal55 believes that polarization will eventu-
ally come out stronger than the spread effect of development. He maintains
that movement of factors of production will accumulate in the lucky regions
and be depleted in the unlucky ones. Through trade and by way of the com-
plementarity spread, backward forces are at work and may give rise to any
of three general results: a strong spread effect; balance and thus stagna-
tion (not the same as a state of equilibrium);56 and a stronger backwash
55 G. Myrdal, Economic Theory and Underdeveloped Regions (London,
1957).
t56Hermansen, "Development Poles and Development Centers, " p. 43.
effect and thus, polarization. In the case of either stronger backwash
or stronger spread effect, a region or country may be helped to speed its
development. Thus, in any case, Myrdal's view is that there will be an
interegional imbalance brought about by the operation of circular and
cumulative causation.
Hirschman and Myrdal agree on the geographical distribution of grow-
ing points that emerge as a result of polarization effects. The two theor-
ists also are in agreement on the process inducing the polarization at the
centers,* but they disagree on the.end-result which emerges. Hirschman
emphasizes the complementary factors that help the trickling-down tendency
and the fact that these forces induce the spread of development in the long-
run. Otherwise, dual societies with urban-industrial and backward-rural
agricultural orientation will result. Myrdal, as mentioned, is pessimistic
on account of the circular cumulative causation factors, which will always
produce weak spread. Based on their own reasonings, the policy perspective
is slightly different between Hirschman's and Myrdal's concepts. Hirschman
suggests that more growing points be created in order to have an effective
spread effect of development, whereas Myrdal is of the opinion that to
strengthen the spread mechanism is what is required to attain the same goal.
111-2-4. The Role of Cities and Urban Areas, their Optimum Size and the
Process of Innovation Diffusion.
Another set of important elements included in this attempt to elucidate
the growth-pole concept are the urban areas or cities which function as cen-
ters. Investigations have been carried out on such.factors as the pattern
of their spatial distribution, the "appropriate size" conducive to develop-
ment process, as well as how the process of development spread takes
place over space. The answer can be sought from the role of cities in
the socio-cultural and political development context. This role is be-
lieved to be crucial, both for the understanding of national development
processes and their relation to urbanization, and for the formulation of
policies to cope with the rapid reorganization of spatial organization
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that takes place in transitional societies. More specifically, it can
be seen in the following two functions.
111-2-4-1. Interdependence. There is an increasing degree of interdepen-
dence among cities, the result of the increasing specialization among the
various activities taking place within them. Accessibility, and thus
proximity, among cities promotes efficiency of interrelationships. Thus,
in a given region good organization may induce further development.
111-2-4-2. External economies. Cities also have a role in external econo-
mies, stemming from their labor forces and local services. Thus, to a large
extent, these factors are spatially immobile. Best unification can be
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reaped by places locafed closest to cities. This close proximity enhances
5 7Ibid., p. 45. See also T. Hermansen, "Services, Trades andGrowth
Centers," in Regional Policy in EFTA, An Examination of the Growth Center
Theory (Edinburgh, 1968).
5 8C. Furtado, "Intra-country Discontinuities: Towards a Theory of
Spatial Structures," Social Science Information (December 1967); E. A. J.
Johnson, Market Towns and Spatial Integration in India (New Delhi 1965).
This idea, then, has been incorporated into his The Organization of Space
in Developing Countries (Cambridge, MA: Harvard University Press, 1970,
third printing, 1975); Hermansen, "Development -Poles and Development Cen-
ters," p. 46.
the propensity for the small community to adapt to innovation and change
-- socially and culturally as well as economically; locations far away
from these centers give an adverse result with respect to social and cul-
tural changes. This qualification causes the city to be characterized as
the center of change, having the power to spread the adoption of innovation.
It is also this role that causes the city to be referred to as the main
agent for the geographical integration of the social, economic, and cul-
tural system of a nation.
In summary, the power of spatial integration- of the cities is due to
their role as centers of administrative, political, economic,. social, and
cultural activities. It is also due to their geographical arrangement, with
their hierarchy and interdependent pattern in space. Particularly when
urban areas are designated as poles of growth, in the many studies under-
taken on this question, the common conclusion arrived at was that "minimum
as well as optimum size of urban areas as poles of growth should be found
within the context of the region under study." 5 9 Earlier attempts were
based on city planning standards, whereas subsequent analyses have been on
economic grounds. However, despite the rigorous attempts, the answers
were still unsatisfactory. Pessimistic among them is Walter Isard. Con-
centrating on operational cost curves and income generation, Isard basi-
5 9Actu'ally, the question of size of city is not a relevant question.
See W. Alonso, "The Economies of City Size," Papers of the Regional Sci-
ence Association, 26 (1971) 67-83; Fuchen Lo and Kamal Salih, Growth Pole
and Regional Policy on Open Dualistic Economies: Western Theory and Asian
Reality (Nagoya, Japan: UTNCRD, 1975), p. 23; H. W. Richardson, "City Size
and National Spatial Strategies in Developing Countries," The World Bank
Staff Working Paper 252 (April 1977), p. 67, paragraphs 171-172.
cally argues that no two cities are alike and their relationships are so
complex that it is hard to establish the optimum (and minimum) size, a
task that involves weighting and aggregating dissimilar and complex ele-
60
ments. A recent review even suggested that the question of optimum size
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of cities is untenable, and attention has been directed more to the pro-
cess of the transmission of development from the cities as poles to the
surrounding areas as well as among the poles themselves.
In this regard, Ragerstrand's62 work on the diffusion of innovatioi
has played the central role. One of the arguments put forward supporting
it is that the theory of diffusion of innovation can explain the dynamic
process involving the transmission of development from the centers to the
hinter regions. Such spread effect is, in fact, the materialization of the
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diffusion of innovation in geographical space. According to Hagerstrand,
this process of diffusion occurs within the social system, which comprises
interrelated social groups and classes and which may be. localized in ab-
stract space as well as in geographical space. The diffusion of innovation
takes place simultaneously in both spaces.
The diffusion involves the dissemination and adoption of information.
At the first stage is the spread of information, which involves the sub-
stages of acquaintance, learning, and acceptance. The spread of information
is carried out through inter-personal contact or through mass media as chan-
60Isard, Location and Space Economy, pp. 182-188
6 1 Alonso, "The Economies of City Size," pp. 71-83.
6 2T. Hagerstrand, Innovations--Forloppet ur Korologisk Synspunkt (Lund,
Sweden, 1953), translated, Innovation--Diffusion as a Spatial Process, 1967.
6 3Hermansen, "Development Poles and Development Centers," p. 51.
nels.; The pattern of communication can be described as a network of nodes
and links. Social actors play as sources and receivers of information in
their respective locations. The channels of communication have barriers-
that are represented by "intervening distances;" the most intensely con-
tacted is the area in closest proximity, the results of which are called
,64
the "neighborhood effects." Brown extended Hagerstrand's physical bar-
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riers to include social barriers. Hagerstrand pointed out that the basic
unit of the social communication network is the private information or com-
munication field, the latter consisting of a small number of groups, the
"mean communication field."6 6 There emerges in this concept a hierarchical
pattern of range of communication size that covers local, regional and na-
tional levels. A view of all the communication ranges and levels consti-
tutes the comprehensive framework of communication phenomena. It should be
noted, however, that this hierarchical system of communication changes the
pattern described by the existing communication fields and terrestrial
barriers; the pattern then is dominated by the spread of innovation among
large centers, and the spread in local areas is characterized by the
neighborhood and barrier effects.
- 64
T. Hagerstrand, "Aspects of the Spatial Structure of Social Communi-
cation and Diffusion of Information," Papers and Proceedings of the Region-
al Science Association (1966), p. 27.
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L. Brown, "Diffusion Dynamics: A Review and Revision of the Quanti-
tative Theory of Spatial Diffusion of Innovations," (Lund, Sweden, 1968),
p. 13.
T. Hagerstrand, "Aspects of the Spatial Structure of Social Communi-
cation and Diffusion of Information."
a
Another student in this field, Pedersen,67 has worked both empiri-
cally and by stimulation method. Pedersen reported that in Chile improve-
ment of transportation and communication networks in general increased the
spread of information diffusion. The benefit was obtained first by the
largest center and not horizontally. Pedersen also added that barriers
were not as effective in large centers, hence, the non-adopters decrease
their number at these locations. The.Monte Carlo simulation method, using
the same basis as assumption, strengthens the concept that a threshold
must be reached before an adoption of innovation can occur. In other
words, the adoption of innovation is made only after a certain familiarity
(degree of frequency of contacts) has been achieved.
The above concept is also applicable in the analysis of spatial
68
diffusion or on an aggregated level. The results of both empirical and
simulation tests suggest that there is a close connection between "the
hierarchy of mean information fields and the hierarchy-of cities within
the system of central places." 6 9
0P. . Pedersen, "Innovation Diffusion in a National Urban System,"
a paper prepared for the Seminar on Information System for Regional De-
velopment, Lund, Sweden, 1969; Geographical Analysis, 2 (1970); Pedersen,
Urban-Regional Development in South America: A Process of Diffusion and
Integration," (Paris: Mouton, 1974).
6 8 Hagerstrand, "Aspects of the Spatial Structure of Social Communi-
cation and Diffusion of Information;" Pedersen, "Innovation Diffusion in
a National Urban System;" Pedersen, Urban-Regional Development in South
America: A Process of Diffusion and Integration.
6 9T. Hagerstrand, "Quantitative Techniques for Analysis of the Spread
of Information and Technology," in C. A. Anderson and M. J. Bowman (eds.),
Education and Economic Development (Chicago: 1965), p. 277; Hermansen,
"Development Poles and Development Centers," p. 54.
Hagerstrand contends that his concept is to describe the existing
pattern of diffusion of innovation (development) over space through the
hierarchical urban system. To concentrate on utilizing the existing sys-
tem of communication network is favored, because the explanation of the
prevailing system may lead to the prescription for future patterns,
111-3. The Proposed Conceptual Framework for an Efficient Spatial Organ-
ization: A First Approximation.
Although a great deal of work on determining the optimum number of cen-
ters in a given region within the context of development policy framework has
already been done, literature on this subject is very scarce, especially with
regard to the Asian region. There are only two works written thus far known
on this area; one by Sen et al., Planning Rural Growth Centers for Integrated
Area Development: A Study in Miryalguda Taluka (1971),70 and the other by
Banerji and Fisher, "Spatial Analysis for Integrated Area Planning in India:
(1974). The objectives of these works were different in purpose and scope
than that of the regionalization scheme of Indonesia. However, the theore-
tical framework of the two works are essential in constructing the basis for
any such regionalization plan. This can be accomplished with modifications
of the original works, which will be presented in this section.
7 0 Lalit K. Sen, Sudhii Wanmali, Saradinhu Bose, Girish K. Misra, and
K. S. Ramesh, Planning Rural Growth Centres for Integrated Area Development:
A Study in Miryalguda Taluka (Hyderabad: National Institute of Community
Development, 1971).
7 1S. Banerji and H. B. Fisher, "Spatial Analysis for Integrated Area
Planning in India," a revised version of the paper presented at the
Regional Science Association Congress in Vienna, 1973 (1974).
The need for such an organization of centers in a given region has
been explained in section 111-2. It can be added that in the context of
spatial policy framework, an efficient organization of centers is helpful
in increasing the spatial scale at which society functions for receiving
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its publicly supported economic and social services. What follows are
the salient features of the methodologies employed in Sen et al.'s and
Banerji and Fisher's works, presented consecutively in brief, and next is
the proposed methodology to be used in this study. The chapter is conclu-
ded with a discussion of some qialifications of the framework.
111-3-1. Sen et al.
Both Sen et al. and Banerji and Fisher deal with India; Banerji and
Fisher's work is a continuation of that of Sen et al. which was motivated by
the design of India's National Plan. Sen et al. realized there is a lack
of both sufficient resources and scientific guidelines for selecting center
places that are ideally located to regenerate the countryside.73 They
argued that the country needs integrative micro-level planning meant to be
functional and spatial so that development will be balanced if appropriate
location of socio-economic activities is made in a physical space. For this
purpose, there is a need for a framework encompassing both rural and urban
sectors for the decentralization and the actual location of functions. Sen
7 2H. B. Fisher and C. Rushton, "Rural Growth Centers: Experiences in
the Pilot Research Project, 1969-1974," paper presented at the Annual Meet-
ing of the Association for Asian Studies, San Francisco, March 26, 1975,
p, 2.
7 3 Sen et al., Planning Rural Growth Centres for Integrated Area Develop-
ment, p. 12.
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et al. adopted the growth-pole approach because this concept, they reasoned
provides a methodology for a balanced policy between selectivity and decen-
tralization of economic activities, and includes rural development objec-
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tives for the integrated development region. The identification of growth
centers of various orders and their hinterland is on the basis of central-
place theory.75 Thus, the major factor to be considered here is the func-
tional importance of a place and its range of services offered; population
size is an associated factor. The relevancy of this concept is argued to
lie on the three main elements of urban centers, their hexagonal market
areas, and their transport networks. In Sen et al.'s work, to modify the
concept to apply to a rural environment, these elements are replaced by
settlements, zone of influence, and movement patterns, respectively. 7 6
The work was conducted on a district level; the smallest unit was the
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"center and its influence area. To arrive at these centers, the study
ranked all settlements by their functions: education, health, communica-
tions, and transport, all considered to have equal importance. Other methods
of ranking were also applied, but considered to be inferior. They were
scalogram analysis, population threshold analysis, and ranking of central-
place functions. A settlement qualified to be a service center only if it
provided services to the population of at least one village in addition to
itself 78
74Ibid., p. 12.
7 5 Ibid., pp. 14, 22.
76Ibid., p. 36.
7 7Ibid.
7 8 Ibid., p. 112.
The question was: how many settlements from the study area could
qualify as service centers? To answer this question, all functions asso-
ciated with each settlement were considered and centrality scores were
determined.79 The study made four levels of center classification: (1)
totally dependent; (2) partially dependent; (3) service center (central
village); and (4) self-sufficient center., Then standards as indicators
of adequacy or inadequacy of a particular service within the complementary
region as a whole of any particular service center were developed, and
scores were calculated for all functions.80 The study observed that stan-
dard services by both population and area criteria are most important.
What emerged from this procedure was the hierarchy of service centers. The
81
small service area tends to "nest" under a higher-order one. On this
basis, policy development focus can be directed to areas and functions that
need the most urgent attention.82 This is then translated into area
planning.-
The planning proposal involved two types of measures: (1) a corrective
measure, and (2) a short-term perspective plan. And finally, by assuming
that changes will occur in the future upon the variables considered above,
a perspective for the future spatial planning for the district under study
was made. In the prededing step, prior to temporal change considerations,
population threshold (6,500) and the distance range of the function (30
square miles) were used as standard measures where the existing population
7 9Ibid., pp. 113-123.
80Ibid., p. 137.
81Ibid., p. 138.
8 2 Ibid., p. 137.
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distribution and its size were determined to have sufficient or insuffi-
cient service capacity for a given function.83 Locations of such indica-
tors were made. Upon this basis, integration of space was assessed.
With respect to central place theory modification Sen et al.'s work
is parallel with that of Parr, mentioned earlier. However, Sen et al. are
84
less explicit in pinpointing the basis fo the modification. In fact, both
Sen et al.'s growth-centers development, and Parr's modification of central-
place theory'in the context of the growth-pole approach, include the involve-
ment of centers irrespective of their market function, so that the strict
limitations of central-place theory can be eliminated. In Parr's words,
the centers are then regarded as a locational matrix of starting points, as
well as for development distributions.85 In this way, limitations of the
interrelationships among the same order of centers and the one-way relation-
ships between two centers of differing size and hierarchy do not necessarily
apply. This important proposal is very well taken. Both Parr and Sen et al.
cited the works of Hagerstrand and Berry regarding diffusion process.86
What can be extracted from Sen et al.'s work is that, granting that
interrelationships among centers, regardless of orders, are at work in the
organizational spatial framework, the question in regional development
8 3 Ibid., p. 147-177.
8 4 Ibid., pp. 35-36, 132.
85Parr, "Growth Poles, Regional Development, and Central Place
Theory," p. 202.
8 6Sen et al., Planning Rural Growth Centres for Integrated Area De-
velopment, p. 35; Parr, "Growth Poles, Regional Development, and Central
Place Theory," pp. 200-201.
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policy and planning is, What is the efficient number of centers in a given
region? It is this question that is not well pointed out in Sen et al.'s
study, and that is the principal topic of this dissertation.
Sen et al. employed six steps, applied successively: (1) ranking all
the potential centers by their respective functions; (2) determining the
scores; hence (3) determining the standard that can be established for
what constitutes as center in that region; subsequently, (4) determining
the hierarchy of the service centers; followed by (5) designing the
area planning for a range of purposes; and finally, (6) planning the
area's future.
111-3-2. Banerji and Fisher.
The second work, by Banerji and Fisher, is an outgrowth of the same
project undertaken by Sen et al., which has been supported by the govern-
ment of India since 1951. The objective is to arrive at an Integrated
Area Plan (IAP) by preparing a General Settlement Plan (GSP) first,
followed by the Sectoral Development Plan (SDP).
The GSP as a first step is a general framework for spatial organi-
zation of an area under study. It does not identify what particular
investment has to take place in the subregion, or the different hierar-
chies of central settlements which have been identified. This task is
performed in the SDP, where norms and standards of settlements and
delivery of services are established. Norm, in Banerji and Fisher's
definition, is what is normally to be found, and standards are quantita-
887
tive measures of objective achievement.8 This step is similar to Sen
8 7 Banerji and Fisher, "Spatial Analysis for Integrated Area Planning
in India," p. 44, footnotes 18 and 19.
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et al.'s determining areal functional gaps.88 What may possibly be found
here are the differences between GSP and SDP, differences reconciled in
the third step, the IAP.
In the context of this present study, the GSP is most important.
Banerji and Fisher, in preparing the GSP, proceeded with steps as
follows: (1) characterizing the dynamics of spatial interaction for the
entire range of services being planned, taking into consideration the
locations of existing service points inside and outside the study area
in order to define standards for desirable organization; (2) determining,
the minimum number of service centers and their optimal spatial locations
consistent with these standards; (3) modifying each set of optimal
spatial locations in view of the existing social and economic infra-
structure; and (4) delineating general service areas for each location.
In step 1, access standard is formulated for a group of service
functions in a center (growth center). This formulation is based on
the existing pattern, which in Banerji and Fisher's terminology, as
mentioned, is called a norm. The assumption used here is that the utili-
zation of services of facilities will diminish with distance from user
locations (other factors held constant). The average distance is
formulated as (D),89 and the measure of equity of access is the variance
8 8Sen et al., Planning Rural Growth Centres for Integrated Area
Development, p. 137.
89
Average distance of travel: P. = user population of settlement i
m n d.. shortest path distance to facility
Z 21 P.d.. at settlement j from settlement i
j=l i=l n = total number of settlements
n Pm = number of facilities
Y=11
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distribution Var (IS). When these measures are applied, interaction and
location standards can then be formulated.
Step 2 is to identify the centers as loci of the group of facilities.
In this connection, there is a minimum number of centers needed to service
every settlement, located by means of the existing transportation network
in the study area. The minimum number of these centers should be identi-
fied.
The problem of identifying the minimum number of centers located
along the transportation network of the study area is a set covering
problem. There is a specified maximum distance given (as-a standard
derived from the norms from the existing facilities location pattern)
between the location of facilities in the center and the user population.
To find out the location of the centers in the framework of the prescribed
distance as maximum limit, the identified set of centers which is within
the prescribed distance constraint is covered when the .number of cities is
equal or smaller than the number obtained within the spatial maximum
prescribed limit; those cities that rank higher in number than the number
of the limit are considered not covered.
When the minimum number of centers is identified, the question becomes,
What number of centers is the optimal number as loci of the planned
facilities, given the existing distribution of user population in the
study area? This implies a locational facilities pattern, such that the
90
mf -- 2D)
Var (D) =
m
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total.user cost for the service is minimized. This is a P-median problem
(see chapter I, section 1-4-2-2), finding for the set of optimal locations
for the facilities from among the finite number of locations identified in
the preceding step.
In step 3 the results in step 2 are then calibrated to the existing
reality. To account for the existing social and economic structure, the
potential spatial access and total system user costs have to be modified
by assessing and ranking settlements in terms of their potential for
growth and development as centers. Banerji and.Fisher report applying
a number of techniques such as Guttman scales and Reed Meunch methods.
9 2
And finally, in step 4, IAP are proposed by determining the approxi-
mation of service-area delineation on the basis of simple proximity
principles.
111-3-3. Conclusion and Proposal of The. Concept To Be Used in This Study.
111-3-3-1. Conclusion.
Because the two works of Sen et al. and Banerji and Fisher have the
same origin of programs in India's rural integrated plan, obviously they
share some commonality, namely the view that spatial organization is the
basis of regional development planning. However, the difference between
9 1Banexji and Fisher, "Spatial Analysis for Integrated Area Planning
in India," 1974, p. 19.
9 2 Ibid., p. 10.
9 3Ibid., pp. 11-19.
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the two works lies in the method employed. Sen et al. use the functions
as a basis of hierarchy which by itself has a pattern of distribution, as
in central-place theory.94 The process of the development of central
places is determined by a set of factors: distribution of population,
access to the center, costs of utilizing services and the magnitude of
supply, size of the area of the center's influence, and transportation.
Next, they decided that the use of unit population and area as the stan-
95
dard measures are necessary. On the other hand, on the basis that
utilization of a facility is in general a function of the accessibility
from demand points, and thus will diminish with distance from user
location, Banerji and Fisher propose the norm-standard formulation of (D)
and Var (D).
From here on, although both studies basically pursue the same
objective of an Integrated Area Plan consisting of centers and their
delineated influence areas, their methods are distinctly not similar.
Sen et al. maintain further analysis of the functional importance of the
centers and their influence areas to arrive at a spatial integration
scheme, whereas Banerji and Fisher, assuming the exercise as an undirected
graph of nodes, use algorithms to attain the same results. And both
studies come up with two different thresholds of population and maximum
allowable distance for the location of a group of facilities from its
user population. The Sen study refers to the standards of Peddavoora with,
for example, 6,545 as total population served and 30 square miles96 as
9 4Sen et al., Planning Rural Growth Centres for Integrated Area
Development, pp. 14, 117, table VII.2, and pp. 138-143.
Ibid., p. 138.
9 6Ibid., p. 72.
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the unit measurements. Banerji and Fisher have D max (maximum distance)
= 20 km for P (number of centers) = 2, and D max = 3 for P = 19.97
It is hard to accept a prespecified standard referring to the number
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of centers. Rushton (1974) pointed out that there is a wide range of
criteria which can be used to optimize the ideal location patterns and to
evaluate actual center-location patterns. Because~there exists a wide
latitude of choices, the optimum number of centers cannot be predetermined,
but must be analyzed from the data being dealt with. It is for this reason
that this dissertation is necessary to study the locational efficiency for
centers. This aspect was not explicitly investigated in the previous two
studies; both have been too absorbed with the IAP as the final goal of
the exercise. On the other hand, even though it eliminates the use of
maximum distance constraints -- on the basis of the same assumption used
by Banerji and Fisher -- the problem becomes the solution of the P-median
problem alone, for no set covering problem would appear.
Therefore, the conclusion of the review of the two methodologies is
as follows.
1. As concluded in the spatial organization framework of regional
development and planning, the question becomes, What is the most efficient
number of centers to be used to maintain the cohesion of regional entity?
9 7 Ibid., p. 117, table 7.2. Banerji and Fisher, "Spatial Analysis
for Integrated Area Planning in India, " p. 21, diagram 3.5a.
9 8Rushton, G., "Alternative Criteria for Optimal Plans," unpublished
manuscript, Iowa City, Iowa, April 8, 1974.
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The task becomes the selection of centers among the finite number of the
possible paths interconnected by the transportation network in the region
concerned. For a given region, this kind of problem is analogous to center
selection in an undirected graph.
2. It seems most appropriate not to employ a prescribed distance as
a standard measur e between facility location and the place of user popu-
lation. According to Rushton (1974), each individual problem to be
99
solved has its own measures as a basis. In spite of the similarity of
the area under study, the two previous works gave two different standard
measures of distance and population threshold.
3. As a follow-up of both conclusions (1) and (2), the approach to
construct spatial organization of centers in a given region can be more
direct. When the shortest path distance between a pair of center candi-
dates can be determined in the region, what remains to be done is to
solve the P-median problem. In other words, to solve the P-median problem
in this case, no set covering solution would be required.
4. Because the final objective of the study is the organization of
centers in a given region as the basis for the spatial policy formulation,
analysis of the urban areas involved in the P-median problem solution must
first be undertaken. Not only will the analysis be useful for the govern-
mental decision-making pertaining to center management, but technically
the result is also an input to the P-median solution.
These conclusions provide additional explanation to what has been
presented in chapter I on the methodology employed in this study. In
9 9G. Rushton, "Alternative Criteria for Optimal Plans" (April 8,
1974), pp. 1-12.
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essence, the method to provide the organization of centers involves the
selection of urban areas representing an efficient configuration in a
given region, and implicit within this selection process are the considera-
tions of the functions of each of the urban areas involved, particularly
functions pertaining to the rural-urban dichotomy. This is important in
the context of the less developed country, for it deals with the question
of emphasis of policy orientation to the agricultural, industrial, or
manufacturing sectors, to origins and destinations of migration (labor
movements), and also to provision of the kind and number of urban
facilities. In general perspective, the analysis of urban centers will
also reveal whether there exists a concentration or primacy tendency, or
a tendency toward.smaller center size.
This study adopts the following three steps, first presented in
chapter I.
111-3-3-2. Analysis of the Urban Areas as Potential Centers in the Region
Under Study.
The first step is to devise a method to derive relevant characteris-
tics from a number of functions already possessed by the centers. Factor
analysis is a useful tool for the purpose, for it produces factor scores
and factor loadings for manifest variables for each of the centers under
study. The scores are coefficients measuring each city's rating on
latent urban dimensions, and coefficients measuring the mixture of latent
dimensions present in each manifest variable.
1 0 0
100B. J. L. Berry, City Classification Handbook, Methods and Applica-
tions (New York: Wiley Series in Urban Research, 1972), p. 14
M I
109
When this output of factor scores is arranged in a matrix form, it
represents input for the subsequent selection of the most efficient center
configuration in a given region. In addition, the scores produced in the
analysis are also useful for further examination of the nature of the
center candidates. Prominent cluster patterns among thercan be exhibited
by way of plotting on a graph and, hence, the urban-rural dichotomy can
also be observed. When plotted on double-logarithmic paper, the scores may
tell the distributional hierarchical pattern of the urban centers concerned,
at which point policy formulation may be assessed.
111-3-3-3. The P-Median Problem and the Teitz and Bart Algorithm.
The second step is to use the above score matrix in the solution of
the P-median problem by feeding it into the Teitz and Bart algorithm
program employed in this study. Another matrix, the shortest-path
distance matrix, is also constructed. To construct the shortest-path
distance following Dykstra's and Whitting-Hillier's method, Ostresh's
program is used. Manual measurement is first prepared, then the matrix
.construction. This matrix shows at the same time the number of potential
centers to be selected. The matrix of scores value in this P-median
solution program serves as matrix of weights. Two of the solution's six
outputs mentioned in chapter I should be noted. One, the number of
centers at.a given level of solutions with its average and total distances,
when plotted on a map of the region under study, will show the spatial
configurations of centers satisfying the given distance constraints and
functional hierarchy of the centers involved.
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Two, the maximum total distances traveled in each of the solutions
obtained, can demonstrate the efficiency or inefficiency of a particular
combination by means of the ratio of the difference of the distances
between the existing average and the-average distance in the optimal
condition over the average distance in the optimal condition. Subsequently,
an analysis of the trend of the different combinations produced can be
performed.
111-3-3-4. Calibration of the Results and Policy Considerations.
The third step is to assess for implementation the most efficient
configuration of centers into the pattern of urban areas as found in step
1. The other result produced in the first step describes the existing
pattern of the urban areas in the region under study with regard to the
possible rural-urban dichotomy expected to exist in the context of the
developing country. When this situation is found, calibration procedure
to be performed is on the fitness of the proposed configuration in the
existing sociopolitical environment including any changes to be made
to existing policy. Consequences being brought about in terms of adminis-
trative requirements for implementation or the possible deviation with
the existing planning set-up, etc., can subsequently be assessed.
111-4. Some Qualifications of the Proposed Framework.
From the point of view of an exercise to construct the most efficient
organization of centers, this study resembles the two predecessors
reviewed. However, the framework adopted by this study (steps 1 to 3)
is a more direct approach; therefore, it eliminates fewer factors than
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do the other frameworks because the greater number of applications of
successive analytical techniques they follow. The techniques involved in
this study are able to handle more data and reveal more information, hence,
the weaknesses of the two earlier frameworks are sharply reduced.
The purpose of determining spatial organization is to provide a guide-
line for policy formulation, and at the same time to show the direction of
the spatial development process in the region under study. This feature is
based on the assumption that there is always a concentration tendency of
activities occurring in urban areas, which are the centers. 10 The forces
of that tendency are composed of external and internal economies that are
both difficult to deal with, in particular the external economies. There-
fore, in this study it is assumed that agglomeration represents one of the
most important forces in the socio-economic and physical environment of
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regions in a country such as Indonesia. Agriculture and forestry acti-
vities are everywhere and dominant, and population distribution follows
these sectors. What is more, as will be presented in chapters IV and V, the
province of South Sumatra, as well as the general conditions in the country,
fits well with the above assumption.
Also, as will be explained later, what we are dealing with is the
function of each of the urban centers, derived from the facilities located
in it. Each center is in turn a population concentration which manifests
demand of user facility services. The interrelationships among centers103
1 0 1Von Bo'venter, "Spatial Organization Theory as a Basis for Regional
Planning,'" p. 166.
102The assumption is similar to that assumption in the application of
the central place theory in the agriculture and forestry activities based
region. See Hermansen, T. "Development Poles.. .", p. 36, Von Boventer,
"Spatial Organization...", p. 169, and J. B. Parr, "Growth Poles...", p. 202.
103T. Scitovsky, "Two Concepts of External Economy," p. 146.
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thus concern the provision of facilities and accessibility to the user
population and may be viewed as a landscape of points of service
interaction.104 The limitations of service interrelations among centers
associated with the central-place concept may not necessarily apply in
this case. The emphasis upon the function of the centers thus directs
policy formulation for public intervention in terms of facility provision
which may, in a later stage, be manifested as the encouragement or dis-
couragement of specific centers. In this study the point is not to infer
the pattern of the size of the centers but the pattern of the functions
of the centers in the region under study. Size of population is merely
one of the factors to be considered in identifying the function of the
centers.
Two points should be noted which arise as a consequence of the
techniques employed. The first concerns the measurement of distance
among centers, as well as the determination of the centers (as points)
themselves among members of a dispersed population; the second, the
employment of physical distance in relation to the nearest neighbor of
- the same or greater size.
In this framework, we view the aggregate individual members of the
population as though they were all located at a single point, particularly
the distance between the service center and the unit's aggregation point.
This distan.ce approximation contains errors. One error is inherent in the
measurement of distance to a service center from an aggregation point in-
stead of from the dispersed population.1 0
5
104It is a derivation of Parr's idea; see "Growth Poles, Regional
Development, and Central Place Theory," p. 202.
105E. L. Hillsman and R. Rhoda, "Errors in Measuring Distances from
Populations to Service Centers," no date, unpublished paper.
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The proof of the extent of errors of this type is a lengthy one.
However, essentially the estimate of distance measurement involved here
may underestimate or overestimate the true distance. Hillsman's
analysis indicates that using a mean population center is an attractive
choice for a case of an aggregation point; however, in the real world,
the mean of a spatial unit (a census tract, for example) is usually
unknown.
Closely related to the above error is the kind which occurs when
service centers are assumed to locate at the aggregation points of a
subunit in a given area which is so divided. The error will be more
visible when the population is dispersed. Another is an error which
occurs when an estimation is involved of the average distance between the
population in a spatial unit and its nearest (most preferred) or best
center. Hillsman and Rhoda point out that these three types of errors
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may either cancel or reinforce each other. These errors tend to be
large in magnitude in small areas (to ±8 percent), decreasing with
increasing size of the area (to ± 2 percent). One may claim that this
magnitude of percentage of errors can be classified as substantial and
may be large enough to affect both methodological and substantive inter-
pretation. However, Goodchild and Massam (1969), while acknowledging
the existence of such errors, have suggested that the effects are small
enough that these errors can be ignored.107 We think that errors of this
10 6Ibid., p. 6.
107M. F. Goodchild and B. M. Massam, "Some Least-Cost Models of
Spatial Administrative Systems in Southern Ontario," Geografisika
Annaler 523 (1969): 86-94.
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type -are unavoidable; they occur. But our study has general characteris-
tics which eventually have to be complemented with specific studies for the
particular purpose of locating centers precisely. We acknowledge that there
are.errors of this kind in our study; however, the results still have an
important value as general guidelines.
Another type of error is apparent in the selection of places as nodes
among which physical distance is measured. In this particular stage, there
may indeed be a tendency to ignore the intervening population distribution
and neglect the accessibility factor. This is imaportant because in reality
there exist small centers close to larger ones, which are likely to be
ignored because of the necessity to determine a center measured by physical
distance alone. We are reminded here of Isard's failure, in his modi-
fication of Losch's idea, to provide for the existence of small- and medium-
108
sized central places close to large centers. The reason is that his
modification allows markets to vary by areal size, but not by number of
population. In this study we have to be careful in this respect, because
there is a low correlation between physical distance and centrality of a
place to its nearest neighbor of the same or greater size. However, when
physical distance is replaced by the number of people, the correlation
rises considerably.109 Hence, as indicated by the procedures followed in
this study, it is very important that physical distance be
110
weighted by function of the centers concerned. Huff 's empirical
10 8Isard, Location and Space Economy, p. 272.
109G. Olsson, Distance and Human Interaction (Philadelphia: Regional
Science Research Institute, 1964, Bibliography Series 2, p. 14.
1 1 0David L. Huff, "Ecological Characteristics of Consumer Behavior,"
Papers and Proceedings of the Regional Science Association, 7, (1961): 19-28.
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findings can be added here to support the point for measuring distance in
terms of number of people. Huff found that the number of shopping trips
is restricted not only by physical distance, but also by the intervening
population density.
Related to population density is the assumption that people are
expected to be rational to prefer to go to the nearest place to satisfy
their facility needs. Generally, this is indeed so. But people will go
almost anyplace where a needed facility, such as a school or a hospital,
is available. An extreme example.is the school facilities for the outer
islands of Indonesia, Until the early 1960s, schools were always located
in Java. Later, when these facilities were made available in the outer
islands, many still came to Java for their education. There was a
belief imbedded in them that one has to go to school in Java. Thus,
on a provincial scale, there is a condition that the weighted physical
distance solution for minimizing accessibility may not reflect population
behavior at the time. Thus, optimality or efficiency of locationmay not
be as important in reality as what we want to suggest. Nevertheless, in
the long run, when improvement and development in general are beginning to
take place, people's behavioral patterns may change to fit the new patterns.
Earlier, it has been argued that the efficient configuration obtained
in this process should be able to handle the dynamic aspect of a development
policy, It is asserted that the selected centers are a reflection of
past configuration and even when changes are anticipated to occur, it will
be a very slow process that will not alter the present locational formu-
lation.
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Admittedly, the use of efficient organization in actual policy
implementation depends upon the decision-makers. But the framework
endeavors to provide these decision-makers with a basis for their
developmental task, particularly in a situation where the country is
espousing an urban-growth policy as in Indonesia. The contribution of
this spatial organization of centers is becoming apparent. The proposed
integrated steps built in the framework express the system of centers
explicitly. Therefore, in a situation of staging of development pro-
vision which requires the focus of the policy to be directed toward
fewer centers in a given efficient configuration at a certain period,
further actions are implied, such as the next set of centers to be
handled in the short-and long-term policy perspectives, which are both
easily assessed.
Nevertheless, to employ the above framework in a regional develop-
ment and planning program is within the limit of the skilled personnel
available. It is a hard fact that these people are very scarce in
Indonesia, just as scarce as financial resources, although the adminis-
trative and political systems are both positive elements in developing
planning implementation.
CHAPTER IV
THE STUDY AREA: THE PROVINCE OF SOUTH SUMATRA
IV-1. Introduction
In this chapter, the sectors that play an important role in the
regional economy are identified, and an assessment of their spatial
distribution in the area under study is made. The assessment is one product
of a field survey to collect information on the distribution of facilities
in the urban centers of the region, the details of which are given in their
entirety in chapter V. Information was also gathered about the importance
of urban areas in the province to the population, consisting of groups of
entrepreneurs, farmers, and migrants. A conclusion is then formulated
concerning the spatial development characteristics in this province.
IV-2. The Region and Its Economy
The choice of the mainland part of the province of South Sumatra as
the study area is based on the author's familiarity with the region. The
exclusion of the two offshore islands of Bangka and Belitung is because of
their inconvenient access in conducting research on a regional scale from
Palembang. In 1973-1975, one had to wait for three days or one week to go
by boat, or to go via Jakarta by plane.
The province of South Sumatra is one of eight provinces on the
island of 'Sumatra. Its total land size extends to 103,600 sq km, almost
as big as the whole island of Java, which is 132,000 sq km. The total
number of inhabitants in the province in 1971 was 3.4 million, giving a
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density of 33 persons per square kilometer. On the other hand, Java
at a size only slightly larger had 76 million, or a density of 576
persons per square kilometer. For that reason, South Sumatra is con-
sidered sparsely populated. The mainland part of South Sumatra is
only 97,000 sq km, with a 2.9'million population, having in 1971 an
average density of 30 persons per square kilometer, and hence was even
more sparsely'populated. The population rate of increase has been a
steady 2.5 percent over the two census periods, (1961-1971), slightly
above the national average of 2.3 percent per year.
There are eight kabupatens (subprovincial administrative areas)
and two kotamadyas (municipalities, which administratively are at the
same level as kabupatens). Excluding the islands of Bangka and
Belitung and kotamadya Pangkal Pinang, this study concerns only the
seven administrative areas on the mainland, the six kabupatens and
one kotamadya, Palembang, the province's capital (table IV-1).
South Sumatra belongs to the high-income group of provinces in
Indonesia, with an estimated per capita of Rp. 44,000 (about U.S. $100,
at $1 = Rp. 415, 1972). In terms of average income per capita, South
Sumatra ranks fourth in the nation, and second after Riau among the provin-
ces on the island of Sumatra (see chapter II, Table 11-9). According to
Leknas (the National Institute of Economic and Social Research), during
the period 1968-1972 South Sumatra's rate of economic growth was esti-
mated at 12 percent per year, whereas for the whole of Indonesia there
was a rate of growth of 14 percent per year,1 hence placing South
1LEKNAS (National Institute of Economic and Social Research),
(Jakarta, 1973).
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TABLE IV-1.
TOTAL POPULATION IN SOUTH SUMATRA BY KABUPATEN AND KOTAMADYA
1930, 1961, 1971
Kabupaten/Kotamadya 1930 1961 1971
1. Ogan Komering Ulu (Oku)* 208,728 381,524 542,631
2. Ogan Komering Ilir (Oki) 257,511 378,262 445,788
3. Lematang Ilir Ogan Tengah 168,441 332,456 363,769
(Liot)
4. Lahat 121,998 310,035 371,709
5. Musi Rawas (Mura) 78,836 185,693 252,652
6. Musi Banyasin (Muba) 263,211 296,226 376,753
7. Kota Madya Palembang 108,145 474,971 582,961
Total Mainland 1,201,870 2,359,167 2,936,263
8. Bangka 205,363 251,639 303,804
9. Belitung 89,157 102,375 128,949
10. Kota Madya Pangkal Pinang 11,970 60,283 74,733
Total South Sumatra 1,508,340 2,773,464 3,443,749
Source: Census 1930, 1961, 1971. Central Bureau of Statistics, Jakarta.
*Kabupatens are named for the important rivers that pass through their
territories, and the names are then shortened for ease of usage.
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Sumatra below the national average. At the time of writing this study,
data on the province's economic performance were scarce. Although
regional income estimates for the five-year period 1968-1972 were
available, the sectors for subprovincial breakdown were available only
for the year 1970. Assuming that no major change will occur in the
regional economy in the near future, on the basis of the available data
a description of the region's economy can be presented that is suffi-
ciently accurate for the purposes of this study.
South 'Sumatra's economy is characterized by a large agricultural
sector, demonstrated in table IV-2, which shows the percentage of gross
regional domestic product of South Sumatra by industrial origin in the
period 1968-1972. It can also be noted when the province is differen-
tiated between the mainland and the offshore islands (table IV-3). The
mainland agricultural sector is dominant in the province's economy.
The South Sumatra mainland had an even higher proportion in the agri-
culture sector, 38.22 percent, than the offshore islands which were
only 12.36 percent. Manufacturing and commerce were the next most
important sectors in the economy, whereas the banking and financing
and the electricity, gas, and water supply sectors were the smallest
sectors (less than 1 percent of GRDP), supporting the notion that
generally the level of urban services was low in the region.
Mining and quarrying was actually an important sector, particularly
for petroleum, which accounted for approximately more than 50 percent of
Indonesia's foreign exchange earnings when combined with Riau's and
Kalimantan's petroleum output. However, the regional and national
accounts give this sector as 12.9 percent and 8.4 percent, respectively
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TABLE IV-2.
PERCENTAGE OF GROSS REGIONAL DOMESTIC PRODUCT OF THE PROVINCE OF
SOUTH SUMATRA AT CURRENT MARKET PRICES
BY INDUSTRIAL ORIGIN, 1968-1972
Industrial Origin 1968 1969 1970 1971 1972
1. Agriculture, forestry, 36.75 37.32 33.93 33.46 30.10
fishery, etc.
(a) Farm food crops 23.07 20.19 17.96 19.04 16.69
(b) Commercial crops 7.30 8.76 8.03 6.61 '5.47
(c) Animal husbandry 3.10 4.35 3.57 3.29 3.50
(d) Forestry and hunting 0.44 0.52 1.04 1.39 1.64
(e) Fishery 2.84 3.50 3.33 3.13 2.80
2. Mining and Quarrying 15.66 13.12 12.86 12.10 11.26
3. Manufacturing 14.89 15.52 15.52 16.13 16.81
4. Construction 3.41 4.99 4.99 5.52 6.26
5. Electricity, gas, and 0.68 0.82 0.80 0.75 0.71
water supply
6. Transport and communication 1.56 1.36 1.55 2.46 2.88
7. Commerce 12.34 12.05 14.75 13.17 14.08
8. Banking and other Financial 0.35 0.57 0.72 0.60 0.83
institutions
9. Ownership of dwelling 6.20 6.21 6.43 6.30 6.87
10. Public Administration and 4.53 4.42 5.17 5.54 6.24
Defense
11. Services 3.63 3.35 3.28 3.97 3.96
Gross regional domestic product 100.0 100.0 100.0 100.0 100.0
Source: Table 11.1.3. South Sumatra Co-operative Regional Development Project,
May, 1974, Vol. II, p. 18.
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TABLE IV-3
PERCENTAGE
COMPARISON OF ECONOMIC STRUCTURES OF THE PROVINCE OF
SOUTH SUMATRA, ITS MAINLAND, AND ITS OFFSHORE ISLANDS IN 1970
Economic Sectors South Mainland Offshore
Sumatra Islands
1. Agriculture, forestry, 33.93 38.22 12.36
fishing, etc.
2. Mining and quarrying 12.86 9.32 30.67
3. Manufacutring 15.52 14.71 19.59
.4. Construction 4.99 5.14 4.28
5. Electricity, gas and 0.80 0.82. 0.68
Water Supply
6. Transportation and communication 1.55 1.60 1.33
7. Commerce 14.75 15.15 12.64
8. Banking and other financial 0.72 0.74 0.62
institutions
9. Ownership of dwellings 6.43 5.61 10.58
10. Public Administration and 5.17 5.32 4.44
defense
11. Services 3.28 3.37 2.81
Gross Regional Domestic Product 100.0 100.0 100.0
Source: Table 11.1.8. South Sumatra Co-Operative Regional Development Pro-
ject, May, 1974, Vol. II, pp. 1-25.
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tables (IV-4 and IV-5). In this regard, agriculture was decidedly the
dominant sector, both in South Sumatra and on the national level.
In order of magnitude, the subregional contribution to South Sumatra's
GRDP estimated in 1970 was as follows: Palembang, Oki, Muba, Oku, and
Lahat (table IV-4). Presented as percentages to the GRDP of South Sumatra
at 1970 market prices, an overview for the whole province can be made.
Agricultural production in Muba was a high 58.33 percent; and Palembang's
manufacturing sector contribution was 51.65 percent.a Kabupaten Oku was the
subregion with the highest proportion of its income deriving from the
commerce sector, although its agricultural sector remained as high as
48.61.percent. In relative terms, among the seven kabupaten, Muba did
not have outstanding sectors contributing to its GRDP; but, on the average,
Muba placed as the third best subregion in terms of its contribution to
the province's GRDP. However, in the subsectors fishing and cash crops
Muba contributed substantially. Table IV-6 is a summary of the estimated
per capita income of the seven sub-regions on mainland South Sumatra in
1970. Of these kabupatens, only two, Muba and Mura, had above average
per-capita income, notably Mura.
The mainland economy of 1970 indicated that except Palembang,
all kabupatens relied on the agricultural sector for an average of over
40 percent of their respective GRDP, table IV-4. By examining the changes
that have occurred in agricultural output, size of population, and
cultivated land relationship, its relation can be assessed with
aThe only estimate on national income for Indonesia was undertaken
in 1974 by the National Income Study Group at the University of Indonesia.
The method employed was an indirect method. The estimate for this study
for the subregions in South Sumatra were derived from their study; also,
no direct method was used. Admittedly, it bears weaknesses,- but both
estimates are the best available. Nonetheless, these available data seem
sufficiently accurate for the purposes of this study.
TABLE IV-4.
PERCENTAGE DISTRIBUTION OF GRDP AT CURRENT MARKET PRICES IN SEVEN SUBREGIONS,
IN THE MAINLAND** AND IN SOUTH SUMATRA PROVINCE, 1970
Industrial Origin Kodya Kab. Kab. Kab. Kab. Kab. Kab. Mainland South
Palembang Muba Oki Oku Liot Lahat Mura Sumatra
1 2 3 4 5 6 7 8 9 10 11
1. Agriculture, forestry, 5.16 46.55 51.41 48.61 47.49 49.25 58.53 38.22 33.93
fishery, etc.
2. Mining and Quarrying* 1.08 0.84 0.97 1.33 1.66 0.98 0.87 9.32** 12.86
3. Manufacturing 51.65 19.67 10.29 1.67 6.72 4.20 1.73 14.71 15.52
4. Construction 5.88 4.56 5.28 7.20 6.18 5.30 4.73 5.14 4.99
5. Electricity, Gas, and 0.94 0.73 0.84 1.15 0.98 .0.85 0.76 0.82 0.80
Water Supply
6. Transportation and. 1.83 1.42 1.64 2.24 1.92 1.64 1.47 1.60 1.55
Communication
7. Commerce 17.27 13.47 15.60 21.25 18.20 15.65 13.97 15.15 14.75
8. Banking and Other 0.85 0.66 0.76 1.03 0.89 0.76 0.68 0.74 0.72
Financial Institutions
9. Owner of dwellings 5.39 4.38 4.27 3.34- 5.53 12.41 9.26 5.61 6.43
10. Public administration 6.09 4.73 5.47 7.46 6.39 5.49 4.90 5.33 5.17
and Defense
11. Services 3.86 2.99 3.47 4.72 4.04 3.48 3.10 9.37 3.28
Gross Regional 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Domestic Product
Source: Table 11-16. South Sumatra Co-Operative Regional Development Project, Vol. II, May, 1974, pp.
1-48.
*Exclude crude oil and natural gas; **Include crude oil and natural gas.
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TABLE IV-5.
PERCENTAGE OF INDONESIA'S GDP AT CURRENT MARKET PRICES
BY INDUSTRIAL ORIGIN, 1968-1972
Industrial Origin 1968 1969 1970 1971 1972
1. Agriculture, forestry, 51.0 49.3 47.2 43.6 40.9
fishing, etc.
2. Mining and quarrying 4.2 4.8 5.2 6.6 8.4
3. Manufacturing 8.5 9.2 9.3 9.4 9.2
4. Construction 2.1 2.8 3.0 3.4 3..5
5. Electricity, gas and 0.4 0.4 0.4 0.4 0.4
water supply
6.. Transportation and 2.7 2.8 2.9 4.2 4.1
communication
7. Commerce 17.0 17.5 18.5 18.8 20.1
8. Banking and other financial 0.6 0.8 0.9 1.2 1.2
institutions
9. Ownership of dwellings 2.0 2.0 2.0 2.0 2.0
10. Public Administration 5.6 5.0 5.5 5.6 5.8
and Defense
11. Services 6.0 5.4 5.1 4.8 4.4
Gross Domestic Product 100.0 100.0 100.0 100.0 100.0
Source: Central Bureau of Statistics,
1973.
National Income Division, Jakarta,
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TABLE IV-6.
PER CAPITA GRDP IN TEN SUBREGIONS IN SOUTH SUMATRA, 1970
Subregions Gross Regional Estimated 1970 Per Capita
Domestic Product Population Income (RP)
(million Rp)
1. Kotamadya Palembang 20,050.63 544,609 36,817
2. Muba 16,862.41 355,450 47,470
3. Oki 17,835.61 435,164 40,986
4. Oku 15,435.63 -512,919 30,094
5. Liot 12,456.12 354,469 35,140
6. Lahat 14,578.77 356,756 40,856
7. Mura 11,130.10 243,065 45,791
Mainland South 108,350.27* 2,802,432 38,663
Sumatra
Including oil and 118,161.17 2,802,432 64,644
natural gas
8. Bangka 15,530.09 274,428 56,591
9. Kotamadya Pangkal 2,108.10 70,894 29,736
Pinang
10. Belitung 5,868.90 119,246 49,217
Offshore Islands 23,507.09 464,568 50,600
South Sumatra 141,687.43 3,267,000 44,269
Source. Table 11.1.9. Co-Operative Regional Development Project,
Vol. II, May, 1974.
* Excludes oil and natural gas.
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other implemented programs in the region, as can be seen from the total
shift analysis performed to the above indexes: number of population, out-
put of rice and perennial plants (coffee, rubber, and tea) and the amount
of land cultivated for both the food and cash crops (table IV-7). Rice
production is relatively quickly assessed, because paddy may be harvested
as soon as within six to nine months, whbreas perennial plants take from
two to four years or more to become productive.
During the period 1968-1971-, kabupaten Oku had positive upward
shifts in food crop production, in hectarage of land for rice cultivation
and in population size, at the same time that it experienced negative
shifts in both production and hectarage plantation.of coffee and rubber.
It has to be noted that this kabupaten is the rice bowl of the province,
in kecamatans Belitang and Cempaka, the two kecamatans in which trans-
migration, mainly from Java, has been resettled since 1937. In kabu-
paten Oki there were increases in land cultivated for both food and cash
crops, but a negative shift in population as well as in agricultural
output. Kabupaten Liot had about the same experience as Oki. Lahat
had upward shifts in both hectarage of cash crops planted and their
output. There were increases in population and in food crop output,
but a negative shift in rice fields cultivated. This kabupaten is a
plantation area for coffee, rubber, and tea, and the upward shift in
these cash crops can be associated with the replanting program under-
taken in 1966. Muba had negative shifts in population size and in
hectarage of rice fields planted, and an upward shift in food crop
output. Mura had an increasing population shift throughout the four-
year period, as well as an upward shift in food crop output.
Harvey, S. Perloff, et al. Regions, Resources and Economic Growth,
Resources for the Future Inc., the Johns Hopkins Press, Baltimore, Md.,
1960, p 70-74.
TABLE IV-7.
PERCENTAGE OF TOTAL SHIFTS OF POPULATION, AGRICULTURE PRODUCTION AND
AGRICULTURE HECTARAGE IN THE KABUPATENS OF THE PROVINCE
% Shift
in Rice
% Popu- Crops
lation Produc- % Shift in Cash
Shift tion Crops Production % Shift in Hectarage
Kotamadya and 1961- 1969- 1969-1973 1969-1973
Kabupatens 1971 1973 Rubber 'Coffee Rice Rubber Coffee
Kotamadya Palembang +1.43 n.a. n.a. n.a. n.a. n.a. n.a.
Kabupaten Muba +3.01 +16.31 n.a. n.a. -8.77 +1.20- n.a.
Kabupaten Oki -6.30 -40.09 -17.94 -45.44 +11.20 -4.07 +27.43
Kabupaten Oku +18.06. +33.26 -10.43 -2.09 +17.99 -14.54 -26.45
Kabupaten Liot -12.69 -28.33. +40.38 -3.78. +0.57 +5.47 +5.56
Kabupaten Lahat -4.28, -5.65 +16.76 +3.43 +3.49 +10.75 -13.19
Kabupaten Mura +11.89 +37.44 n.a. n.a. -20.09 n.a. n.a.
Source: Calculations based on data provided by the Governor's Office of the Province of South
Sumatra Palembang 1975. Tables IV-4 to IV-9. South Sumatra Cooperative Regional
Development Project; Interim Report II, February 1975.
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Interestingly, there was a downward shift in the hectarage of land
cultivated for paddy, a shift that contradicted the upward shift
experienced by two important kecamatans, Tugu Mulyo and Muara Kelingi,
both transmigration resettlement areas in the kabupaten.
The Repelita I transmigration program in South Sumatra has augmented
not only the number of farm laborers, but also the hectarage of land
cultivated for rice. In the transmigration resettlement areas men-
tioned, particularly Belitang and Tugu Mulyo, the upward shifts in
population, land cultivated, and output of food crops provide evidence
of the result of this program. As already indicated earlier, the asso-
ciation of changes in perennial plantation hectarage and volume of its
output cannot be made because of the nature of the harvest period of
the plants. In this regard, what was found was a result of a rehabili-
tation program undertaken prior to the Repelita I program.
This above evidence suggest that, in addition to the prominence of
the agricultural sector in South Sumatra's economy, there is also an
apparent interrelationship among volume of agricultural products, imple-
mented government programs in this sector, and changes in population
size.
IV-3. Population
The distribution of population in South Sumatra among the seven
mainland kabupatens in 1971 is presented in table IV-8. The average
density of each kabupaten, plotted on the map of South Sumatra (map
IV-1), indicates a belt-like population distribution in the region,
which is thickly settled in the southern part but which is thinner to
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TABLE IV-8.
POPULATION, AREA SIZE AND DENSITY PER KABUPATEN
AND KECAMATAN IN MAINLAND SOUTH SUMATRA
Regencies and District Towns Population Area Density
1971 in sq km per sq km
I.Kotamadya Palembang* 582,961 224 2,603
1. Ilir Barat I 83,634 20 4,182
2. Ilir Barat II 64,478 75 860
3. Seberang Ulu I 100,553 36 2,793
4. Seberang Ulu II 88,578 24 3,691
5. Ilir Timur I 116,254 15.5 7,500
6. Ilir Timur II 129,084 53.5 2,413
II.Musi Banyasin (Muba) 374,803 25,664 15
1. Sekayu* . 81,086 2,179 37
2. Babat Toman 75,775 4,842 16
3. Sungai Lilin 19,934 1,089 18
4. Banyu Asin I 39,596 2,421 16
5. Banyu Asin II 30,136 4,116 7
6. Banyu Asin III 73,379 2,300 32
7. Bayung Lincir+ 9,976 6,538 2
8. Talang Kelapa 44,921 2,179 21
III.Ogan Komering Ilir (Oki) 445,788 21,658 21
1. Muara Kuang 23,649 610 39
2. Tanjung Lubuk 38,570 545 71
3. Pedamaran+ 25,076 1,624 15
4. Mesuji+ 9,062 3,686 2
5. Kayu Agung* 37,319 1,049 36
6. Tanjung Batu. 42,156 900 47
7. Tanjung Raja 73,151 107 684
8. Sirah Pulau Padang 50,967 751 68
9. Indralaya 42,188 572 74
10. Pemulutan 45,696 382 120
11. Tulung Selapan 29,790 9,953 3
12. Pampangan 28,164 1,659 17
IV.Ogan Komering Ulu (Oku) 542,631 10,408 52
1. Pulau Beringin+ 15,670 970 16
2. Banding Agung 33,480 985 34
3. Muara Dua 43,528 405 107
4. Muara Dua Kisam 14,452 840 17
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TABLE IV-8. (continued - 2)
Regencies and District Towns Population Area in Density
1971 sq km per sq km
5. Simpang Martapura 27,044 950 28
6. Martapura 34,491 924 37
7. Baturaja* 48,350 815 59
8. Pengandonan 36,103 903 40
9. Peninjauani 26,771 988 27
10. Buai Madang 114,069 709 161
11. Belitang 77,190 1,059 73
12. Cempaka 71,483 860 83
V. Lematang Ilir Ogan Tengah 383,769 9,575 38
(Liot)
1. Semendo 23,403 900 26
2. Tanjung Agung 46,681 850 55
3. Muara Enim 31,479 475 56
4. Prabumulih* 88,031 2,150 41
5. Gunung Megang 35,998 1,900 19
6. Talang Ubi 75,446 1,850 41
7. Gelumbang 62,731 1,450 43
VI. Lahat 371,709 4,034 92
1. Tanjung Sakti 17,923 200 90
2. Pagar Alam 61,919 206 301
3. Muara Pinang 34,556 252 137
4. Pendopo 27,571 192 144
5. Pedang Tempang 30,110 420 72
6. Tebing Tinggi 34,549 384 90
7. Jarai 29,396 308 95
8. Kota Agung 20,154 456 44
9. Pulau Pinang 15,452 192 80
10. Merapi 23,967 432
11. Lahat* 48,136 336 143
12. Kikim Bunga Mas+ 27,976 656 43
VII. Musi Rawas (Mura) 252,652 21,513 12
1. Tugu Mulyo 66,104 1,412 47
2. Muara Lakitan 16,847 3,751 4
3. Muara Kelingi 25,413 1,443 18
4. Lubuk Linggau* 43,011 269 16
5. Rawas Ilir 24,690 3,402 6
6. Rawas Ulu 19,691 3,690 5
7. Muara Rupit 27,107 3,129 9
8. Jarai 5,694 228 25
9. Bukit Lakitan Ulu 24,095 3,639 7
Total Mainland 2,936,263 93,076 32
Source: Statistics Office, the Province of South Sumatra, 1975.
- Kabupaten capitals; + = Locations not included in survey.
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the north. The three most populous kabupatens are Kotamadya Palembang,
Oku, and Oki; the lesser -three are Muba, Lahat, and Liot; and the least
is Mura, in the far west of the province. Except Palembang, the most
densely settled kabupatens are Lahat and Oku, then Liot and Oki, and
Muba and Mura. Thus, within the belt-like population distribution, the
middle south areas are thickly settled and thinner settlements occur in
the two far west and far east wings.
The 1961-1971 annual rate of population increase (table IV-9)
indicates that Palembang, Lahat, and Liot were having a decreasing rate
of increase, whereas Oku, Mura, Muba, and Oki gained in their degree of
rate of increase over that of the previous.intercensal period. The
population distribution, as can be seen on the map, coincides with the
pattern of the transportation network in the province. Also, the pattern
of location of urban areas in the province is parallel with the transpor-
tation (road and rail) networks that serve to connect them. Incidentally,
all capital towns are located in the most populated kecamatans, namely,
Baturaja, Kayu Agung, Prabumulih, Lahat, Tebing Tinggi, Lubuk Linggau,
and Sekayu.
According to the census of 1971, 798,483 persons lived in urban
areas (27.2 percent). The rest of the mainland population (72.8 percent)
were rural. The distribution in the kabupatens is given in table IV-10,
except Kotamadya Palembang, which has 100 percent of its population cate-
gorized as living in an urban place. Kabupaten Liot, followed by both
Oki and Lahat, are the most urbanized kabupatens. As indicated earlier,
in table IV-4, the proportion of certain sectors in the three most
urbanized kabupatens support this fact: manufacturing; electricity, gas,
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TABLE IV-9.
RATE OF INCREASE AND TOTAL POPULATION OF
' KECAMATAN TOWNS, 1961-1971.
Percentage
Kecamatan Towns 1961 1971 Rate of Increase
1. Kotamadya Palembang 474,911 582,961 22.79
II. Musi Banyuasin (Muba)
1. Sekayu 65,041 81,086 24.67
2. Babat Toman 63,101 7.5,775 20.09
3. Sungai Lilin 17,470 19,934 14.10
4. Banyu Asin I 36,432 39,596 8.68
5. Banyu Asin II 18,157 30,136 65.97
6. Banyu Asin III 54,342 73,379 35.03
7. Bayung Lincir 6,013 9,976 65.91
*8. Talang Kelapa 32,377 44,921 38.74
III. Ogan Komering Ilir (Oki)
1. Muara Kuang 19,553 23,649 20.95
2. Tanjung Lubuk 33,009 38,570 16.85
3. Pedamaran 19,947 25,076 25.71
4. Mesuji 6,011. 9,062 50.76
5. Tanjung Agung 30,189 37,319 23.62
6. Tanjung Batu 39,193 42,156 7.56
7. Tanjung Raja 65,206 73,151 12.18
8. Sirah Pulau Padang 43,893 50,967 16.12
9. Indralaya 36,483 42,188 15.64
10. Pmulutan 41,896 45,696 9.07
. 11. Tulung Salapan 21,477 29,790 38.71
12. Pampangan 21,420 28,164 31.49
.IV. Ogan Komering Ulu (Oku)
1. Pulau Beringin 13,195 15,670 18.76
2. Banding Agung 27,629 33,480 21.18
3. Muara Dua 34,983 43,528 24.43
4. Muara Dua Kisam 11,462 14,452 26.09
5. Simpang 19,630 27,044 37.71
6. Martapura 24,358 34,491 41.60
7. Baturaja 40,122 48,350 20.51
8. Pengadonan 32,782 36,103 10.13
9. Peninjauan 24,216 26,771 10.55
10. Buai Madang 60,275 114,069 89.25
11. Belitang 48,560 77,190 58.96
12. Cempaka 43,422 71,483 64.62
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TABLE IV-9 (continued - 2)
Percentage
Kecamatan Towns 1961 1971 Rate of Increase
V. Lematang Ilir Ogan Tengah
(Liot)
1.
2.
3.
4.
5.
6.
7.
VI. Lah
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
Semendo
Tanjung Agung
Muara Enim
Prabumulih
Gunung Megang
Talang Ubi
Gelumbang
at
Tanjung Sakti
Pagar Alam.
Muara Pinang
Pendopo
Padang Tepung,
Tebing Tinggi
Jarai
Kota Agung
Pulau Pinang
Merapi
Lahat
Kikimr.unga Mas
VII. Musi Rawas (Mura)
1. Tugu Mulvo
2. Muara Lakitan
3. Muara Kelingi
4. Lubuk Linggau
5. Rawas Ilir
6. Rawas Ulu
7. Muara Rupit
8. Jaya Loka
9. Bukit Lakitan Ulu
25,283
43,569
27,724
82,475
30,339
65,231
49,680
15,548
52,782
28,832
22,980
24,996
27,946
24,996
17,156
63,279
20,284
38,348
23,440
48,652
12,399
18,704
31,655
18,172
14,493
19,951
4,191
17,734
23,403
46,681
31,479
88,031
35,998
75,446
62,731
17,923
61,919.
34,556
27,571
30,110
34,549
29,396
20,154
75,315
23,967
48,136
27,976
66,104
16,847
25,413
43,011
24,690
19,691
27,107
5,694
24,095
Source: Statistic Office of the
Census 1971.
South Sumatra Province, Palembang,
-7.44
7.14
13.54
6.74
18.65
15.66
26.27
15.28
17.31
19.85
19.98
20.46
23.63
17.60
17.48
19.02
18.16
25.52
19.35
35,87
35.87
35.87
35.87
35.87
35.87
35.87
35.86
35.87
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TABLE IV-10.
URBAN RURAL DISTRIBUTION OF THE POPULATION OF
SOUTH SUMATRA 1971.
Kabupaten Urban Rural Total - Percentage
Total % Iotal % %
1. Kotamadya 582,961 100. - - 582,961 100.
Palembang
2. Muba - - 377,753 100. 376,753 100.
3. Oki 49,730 11.2 396,058 88.8 445,788 100.
4. Oku- 10,121 1.9 532,510 98.1 542,631 100.
5. Liot 94,590 26.0 269,179 74.0 363,769 100.
6. Lahat 41,030 11.1 330,679 88.9 371,709 100.
7. Mura 20,051 7.9 232,601 92.1 252,652 100.
Total 798,483 27.2 2,137,780 72.8 2,936,263 100.
Mainland
Source: Statistics Office of the South Sumatra Province Palembang Census
1971.
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and water supply; commerce; and banking and other financial institutions
are generally greater than the average in the respective kabupaten
economies. Table IV-ll substantiates these points by showing how the
degree of urbanization in the kabupaten reflects the magnitude of employ-
ment sectors associated with urban areas.
A sample of 1,300 migrants in cities in South Sumatrab (82 percent
of the sample is from Palembang), disclosed that the economic factor
represents the greatest motivation for these migrants to move, more than
any other reason (table IV-12). The close-kin system represents the next
reason attracting members of a family to move, then bringing the rest of
the extended family as the next generation.of migrants. Town drifters or
those who cannot specify their reasons to migrate constitute another main
group. In South Sumatra, urban areas are places on which these migrants
pin their hopes, for only one-third of these people constitute the step-
migrant group (70 percent came directly from the villages). Step-
migrants are those who have experienced another city environment previous
to the present one. Information from those migrants who were originally
farmers stated that their land was fertile or very fertile (48 percent);
only a few (8 percent) said that their land was not fertile. None stated
that there was any crop failure. Thus, it can be inferred that there was
no farm-related reason that prompted them to leave their home places.
Generally, the respondents seem to find that they are better off in
the city and indicate that they are likely to stay; perhaps that is what
they expected when they decided to leave their places of origin. This
speculation is supported by the data arranged in tables IV-13 and IV-14.
Random sample, based on the census block. The selection of the
block interval is based on the migrants' existence in 1973-1974: National
Social and Economic Institute (Leknas) and students of the University of
Sriwijaya-Palembang as field surveyors. The loan of the original data
sheet by Leknas is appreciated by the author. Inference and conclusions
of data are by the author.
TABLE IV-ll.
ECONOMICALLY ACTIVE POPULATION BY KABUPATEN/KOTAMADYA AND INDUSTRY
Urban and Rural
Industry
Kabupaten/ Agri- Mining Manu- Elec- Con- Trade, Trans- Finan- Commun- Activi- Total
Kotamadya culture, and factur- tricity, struc- Restau- port, cing, ity Ser- ties not
Hunting, Quarry- ing Gas, & tion rants & Storage Insur- vices, Adequate-
etc. ing Water Hotels & Com- ance, etc. ly De-
munica- etc.- fined
tion
1 2 3 4 5 6 7 8 9 10 11 12
Muba 133102 537 1345 0 538 4774 1131 0 4574 5834 151835
Oki 155486 46 6967 0 3165 8484 2042 0 9391 4083 189664
Oku 157864 0 1760 51 1006 7316 1675 0 10718 3955 184345
Liot 122044 3990 1439 48 1099 7443 2139 20 7744 7027 152993
Lahat 117974 102 631 51 177 6533 1910 146 5375 7299 140198
Mura 56891 141 1513 72 1013 6801 778 249 3559 13277 84294
Bangka 73350 4076 4151 108 4484 3659 2519 109 5501 3753 101710
Belitung 11509 8851 3355 0 1083 2130 814 41 4633 2168 34584
Kotamadya 19538 6200 20231 425 9124 45124 15832 1499 35873 13915 167761
Palembang
Pangkal 1882 2158 1199 12 1550 4163 1456 115 3671 2374 18580
Pinang
Total 849640 26101 42591 767 23239 96427 30296 2179 91039 63685 1225964
Source: Central Bureau of Statistics, Republic of Indonesia, Series E, No. 60, p. 227.
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TABLE IV-12.
MIGRANTS' BACKGROUND - MOTIVATIONS (1974)
(NUMBER OF SAMPLE = 1300)
Percentage
1. Reasons to Come to City
Economic 37.
Join family 27.5
Study 7.5
Attracted to city 2.3
No specific reasons 15
Assignment 6.3
Total 100.0
2. Reasons to Leave Place of Origin
Economic .46'
Join family 20.7
Study 9
Voluntary 12
Other 8.3
Assignment 4
Total 100.0
3. Origin of Respondents
Village 70
Other towns 30
Total 100.0
4. Land in Place of Origin
Very fertile 3
Fertile 45
Fair 43
Not fertile 8
Total 100.0
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TABLE IV-13.
OCCUPATIONAL STRUCTURE OF MIGRANTS (1974)
Percentage
In Place of Origin Upon Arrival At Present
(in 1974)
Student 10 10 9.4
Business 13 *24.7 29
Laborer 6 22.6 9.3
Becak/cart Driver' 6.1 15.2
Clerk 3.3 26 9
Prostitute - - 8.7
Industry 6 6.1 5
Civil and military Servant 4.8 0.7 4.5
Teacher 2.3 - 2.3
Driver 3 0.7 1.3
Agriculture 34.1 2.9 1.2
Fisherman 0.7 - 0.7
Unemployed 6.7 4.2
Source: Compilation from the returned questionnaires.
TABLE IV-14.
MIGRANTS'S INCOME PERCENTAGE DISTRIBUTION
Percentage
Monthly Income In Place of Origin Upon Arrival At Present
(in 1974)
< Rp. 2.500 31 2.2 11.6
Rp. 2.500 - Rp. 5.000 25.6 35 19
Rp. 5.000 - Rp. 10.000 25.6 38.1 32.8
Rp.10.000 - Rp. 15.000 8.8 12.3 17
Rp.15.000 - Rp. 25.000 4.5 12.3 9.8
> Rp. 25.000 4.4 9.7
Source: Sample Survey, 1974.
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. The number of unemployed among migrants had declined at the time of
enumeration, as compared to when they first arrived in the city or when
they were still in their place of origin. Also, when compared in the
three time sequences, as noted above, it seems that migrants are well-
motivated and independent individuals. Many of them took business and
services (such as becak-tricycle drivers) as their adopted professions,
and their number is increasing. As can be predicted, the number of
migrants doing agriculture-related labor dropped substantially between
periods (the time when they were still in their home places, when they
arrived in the city, and at the time of the survey). In terms of income,
the survey also reflects a sign of improvement among migrants. Generally,
there is an upward movement to a higher income bracket. The sample
indicates that urban areas do help to improve South Sumatra migrants'
economic status, particularly in the transformation from farmer to non-
agricultural professions.
IV-4. The Transportation Network
Map IV-3 presents the transportation network and the province's
physical characteristics. Of the available three kinds of network in the
region -- water, road, and rail -- only road and rail provide all-year-
round services. Water transportation has limited coverage, and some routes
can be used only seasonally, mainly during the rainy season.
The capital of the province, Palembang, is situated at the mouth
of the biggest and longest river(700)kmin the region, the river Musi, on
the east coast of the region. Palembang is connected with the hinterland
by a three-pronged transportation network: one, to the north through
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kabupaten Muba, eventually connecting with kabupaten Mura in the western
most boundary of the province. Then there are the westbound road and
rail networks, parallel to each other, connecting to the west via Muara
Enim, Lahat, then to Lubuk Linggau in Mura, where the rail network ends.
The road network continues on westward to the provinces of Bengkulu and
West Sumatra. At about the middle of the province, in Muara Enim, both
rail and road networks branch to the south via Baturaja and on to
Martapura, then continue south to the province of Lampung. Finally,
there is the network that goes from Palembang southward via Kayu Agung,
the capital of kabupaten Oku, and joins Baturaja (OKI) and on to
Lampung.
-Palembang as the capital is thus well connected with the hinter-
land, although distances by land to and from other towns may be great.
Of the 59 other urban areas from Palembang, 73 percent, or 43, are
located at a distance of more than 100'km; among these, 5 centers are
located as far as 300 k1m away from Palembang. The farthest kabupaten
capital from Palembang is Lubuk Linggau, 207 km in distance. Of the
43 towns, 32 percent, or 14 towns, are located at a distance of more
than 200 km from Palenbang, whereas only 5 out of the total 59, or 8
percent, are within less than 50 km distance of the capital of the
province. The distance separating the urban areas in the transpor-
tation network play a significant role in the consumption of educational,
health, market, and shopping facilities essential in maintaining their
welfare. In consuming the demanded facilities there is the cost of
transportation involved. Although a maximum and minimum price range
has been determined by the Ministry of Transportation, it is the maximum
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costs which prevails (table IV-15). Thus the public is left with the
burden of cost as well as that of physical distance in fulfilling their
essential service needs.
These tariffs are applied to distances of between 100 and 300 km. It
has to be noted that water transport costs are proportional to the distance
covered, the unit cost per km does not decrease for a longer distance,
perhaps because'of the limited number of vessels 'available in operation
as well as the seasonal service characteristics of this particular mode'
of transport. Rail transport costs are the least expensive, because the
state railway company (PJKA) is operated with a government subsidy.
Therefore, we can observe in daily life, in spite qf the low frequency and
lack of comfort offered by the old rail cars, that the public still uses the
rail services, particularly the villagers, who combine bus or minibus
rides and rail connections are available to their destinations.
In this agricultural region, the flow of goods and people is
between the production sites and the market centers. An origin-destina-
tion survey of the flows of goods and people was provided by the Depart-
ment of Public Works for the years 1969 and 1972. The 1972 portion
provides more information than the 1969; however, in spite of this
fact, important conclusions can be obtained with regard to changes in
these two time periods. In 1969, major cities with a high volume of
goods and people interaction were Palembang, Baturaja (Oku) and Lubuk
Linggau (Mura); and there were further linkages with places outside of
the region, to Java and to Lampung, Bengkulu, and West Sumatra. The
interkabupaten pattern of goods flow was concentrated in kabupaten Liot,
TABLE IV-15.
TARIFFS FOR DISTANCES BETWEEN 100 AND 300 KM
Transport by:
Road/km River/km Rail/km
Rupiah US $ Rupiah US $ Rupiah US $
Tariff Low High Low High Low High Low High Low High Low High
Goods 18 41.25 0.04 0.10 6.75 14.10 0.02 0.03 3.75 8.10 0.01 0.02
Passen- 3 5 0.01 0.01 2.40 4.80 0.01 0.02 1.57 3.97 - 0.01
gers
Source: Indonesian Inland Waterways Feasibility Study, Republic of Indonesia, Department of
Communication, 1972.
Tariffs are adjusted to 1975 prices. Rupiah 415 = U.S. $100.
The figures in dollar prices are theoretical. The dollar prices do not reflect
the differences 6f lower and higher brackets of the tariffs as they do in rupiah.
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a connecting point from Palembang to the west (Mura and Lahat) and to
the south to Baturaja (Oku). The use of the road network seemed to be
favored by people from around Liot's rice-producing areas of Belitang
and Cempaka, and from its coffee areas in Prabumulih. This tendency was
increasing in 1972. From the same origin-destination survey it was
found that towns -- which are, incidentally, also kabupaten capitals --
such as Lahat, Muara Enim, Baturaja, and Kayu Agung, as well as Palem-
bang, had a high magnitude of goods interchange among each other.
Palembang was the source of manufacturing goods for the other towns
(table IV-16). This origin-destination survey, which shows a concen-
tration of interchanges in Muara Enim, is another indication that there
is a system of mixed transport being used by people when traveling, such
as from any place of origin to Palembang or to Lahat or to Lubuk
Linggau. Rail and road (mainly bus) transport modes are equally used
in South Sumatra.
IV-5.Urban Spatial Orientation Pattern
IV-5-l. General Orientation
In South Sumatra the pattern of interaction among places on the
basis of the movement of people and goods is in agreement with the
people's attitudinal pattern for the use of facilities in urban places.
A sample survey of a large number of people was conducted in January,
1975, to gather information on (1) urban places people visit most often
for their general needs; and (2) urban places as preferred facility
locations for their educational, health, and shopping purposes. The
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TABLE IV-16.
TOTAL TONNAGE OF DAILY FLOWS AMONG KABUPATENS IN
SOUTH SUMATRA, 1969 AND 1972
1969
a. Total Commodity (total of b + c + d + e + other type of commodities*)
Outside
Muba Oki Oku Liot Lahat Mura Palem South
bang Sumatra
Muba 9.44
Oki 0.68 1.76
Oku 1.48 3.93
Liot 3.64 0.23 0.23 8.27 51.64
Lahat 8.11 1.97
Mura 146.03 75.86
Palembang- 3.76 35.16
Outside . 84.60
South
Sumatra
b. Agricultural Products
Outside
Muba Oki Oku Liot Lahat Mura Palem South
bang Sumatra
Muba 5.81
Oki 0.68
Oku 1.48 1.99 0.17
Liot 0.06 0.23 0.23 3.32 18.88 3.11
Lahat 1.05 1.01 1.92
Mura 12.76
Palembang 1.72 8.95 8.43
Outside
South
Sumatra
m -~
TABLE IV-16 (Continued - 2)
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c. Livestock and Fish Products
Outside
Muba Oki Oku Liot Lahat Mura Palem South
bang Sumatra
Muba
Oki
Oku 0.38
Liot 0.77
Lahat 3.00
Mura 1.46 4.52
Palembang 0.51 7.93
Outside 4.04
South
Sumatra
d. Manufactured Consumer Goods
Outside
Muba Oki Oku Liot Lahat Mura Palem South
bang Sumatra
Muba
Oki
Oku
Liot 1.02 1.42
Lahat 0.58
Mura 12.41 10.70
Palembang 1.53 13.05 14.06
Outside
South
Sumatra
e. Passenger Trips
Outside
Muba Oki Oku Liot Lahat Mura Palem South
bang Sumatra
Muba 1 38
Oki 34 6 5
Oku 112 39
Liot 4 552 606 394
Lahat 29 111 29 537 21 68
Mura 1,759 443
Palembang 27 401 115
Outside
South
Sumatra
TABLE IV-16 (Continued - 3)
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1972 f. Total Commodity (g + h + i and other type of commodity*)
Outside
Muba Oki Oku Liot Lahat Mura Palem South
bang Sumatra
Muba 4.01 50.03
Oki 28.56 3.52 2.69 76.07 1.06
Oku 36.17 8.04 0.~57 17.26 4.01
Liot 5.46 24.55 11.00 36.78 0.49
Lahat 1.20 19.95 4.47 19.14 51.71
Mura 0.94 2.01 32.38
Palembang 40.91 19.96 6'.04 41.30 39.17 1.43 1.57 6.89
Outside 0.82 7.77 12.13 10.65
South
Sumatra
g. Agricultural Products
Outside
Muba Oki Oku Liot Lahat Mura Palem South
bang Sumatra
Huba 0.32 6.89
Oki 11.86 31.86
Oku 3.52 4.79 0.57 8.52
Liot 3.33 2.42 0.39 0.89
Lahat 1.20 2.90 0.72 12.68
Mura
Palembang
Outside
South
Sumatra
h. Livestock and Fish Products
Outside
Muba Oki Oku Liot Lahat. Mura Palem South
bang Sumatra
Muba 0.10 0.77
Oki 5.80 17.76
Oku 0.39 1.83
Liot 0.32
Lahat 1.85
Mura
Palembang 1.60 0.40
Outside 1.11 1.74
South
Sumatra
TABLE IV-16 (Continued - 4)
151
i. Manufactured Consumer Goods
Outside
Muba Oki Oku Liot Lahat Mura Palem South
bang Sumatra
Muba 1.48 4.35
Oki 6.19 2.69 2.44
Oku 4.01 0.26 0.44
Liot 4.33 1.67 0.36
Lahat 0.08
Mura 4.85
Palembang
Outside 5.71 4.01
South
Sumatra
Source: Summarized from Ministry of Public Wo.rks, The^Republic of
Sumatra's O-D Survey, August, 1969, and O-D Survey 1972.
Indonesia,
*) Commodity not included in the tables but shown in commodity total are forestry
products, mineral products, building construction materials.
m
152
sample and questionnaires are given in appendix II-1. Information was
obtained from the following respondents as a result of the sample: 960
farmers, 654 migrants, and 692 urban entrepreneurs (shopkeepers and
business people) in the province of South Sumatra. Combining the infor-
mation from these three groups of respondents results in a specific
spatial pattern of the respondents' orientation in;the province.
The migrants' and farmers' data describe Palembang as a frequent
destination. Closest respondents to Palembang (56 percent) claimed to
have visited the capital most often, whereas those who were farther away
indicated many fewer visits (12.8 percent). Next is the Liot-Lahat
area, which attracts a substantial number of visitors from the adjacent
kabupatens Oki and Oku, and also from Palembang. This high trip magni-
tude is perhaps due to the area's trade activities, pointed out in the
preceding section. Liot produces coffee (Muara Enim and Prabumulih)
and to the south, Oku produces rice (Cempaka and Belitang). Mura is
another place to be visited frequently, for it is a marketplace for cash
crops in the far west of the province.
In South Sumatra, farmers' and migrants' trips are generally
made within their own kecamatans, or interkecamatan within the same
kabupaten (in our survey, more than 50 percent). In this case, one may
infer that only when local facilities cannot meet the demand do people
go out of their kecamatans or kabupatens. The proportion of trips drops
with increasing distance under the combined weight of the demand factor
and the transportation cost factor (table IV-17).
The nature of the trips made by farmers and migrants to the cities
and towns described above are either for private affairs, such as
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TABLE IV-17.
A. PERCENTAGE OF TRIP DISTRIBUTION TO PLACES VISITED MOST OFTEN IN
SOUTH SUMATRA BY MIGRANTS AND FARMERS (1975)
Place of Trip Within Trip to Other Trip to Kabupaten Irip to
Origin Kecamatan Kecamatans Capital Palembang
En the In Other Of the Of Other
3ame Kabu- Same Kabupaten
(abupaten patens Kabupaten
Oku 41 20.4 - 19.3 - 19.3 (200 km)
Oki 33.3 11.9 2.4 9.5 2.4 40.5 (110 km)
Liot 22.4 22.4 13.4 10.4 6 25.4 (201 km)
Lahat 29.4 31.3 2.1 14.6 4.2 18.4 (224 km)
Mura 24.9 20.5 - 30.8 - 12.8 (276 km)
Muba 29.6 - - 4 - 56.6 (70 km)
B. PERCENTAGE OF TRIP DISTRIBUTION TO PLACE VISITED MOST OFTEN BY
RESPONDENTS IN PALEMBANG
Within To Kabupaten: Other Provinces:
Municipa- Oku Oki Lahat Mura Liot Muba Bangka Lampung Jakarta Central
lity of Java
Palembang
Palem- 15.4 19.2 14.1 7.7 7.7 6.4 5.1 1.3 9 1.3 1.3
bang
C. PERCENTAGE OF PURPOSES FOR VISITS
Purpose Percent
Private affairs. 36.6 69.3
Shopping 32.7
Business 14.0
Education 0.7
Recreation 3.3
Official 3.7
Others 6.0
Source: Sample Survey, 1975.
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family matters or shopping purposes, or for business reasons (table IV-
17C). This information suggests that urban centers in South Sumatra
generally function as trade and market centers. Because of their
pervasive locations, educational facilities, particularly at the ele-
mentary level, are locally consumed.
The orientation of the entrepreneurs is basically the same as that
of the farmers and the migrants, except for the numbers of trips made.
Compared to the farmers, the urban entrepreneurs (shopkeepers and
businessmen) have a bigger percentage of trips made to Palembang, more
than they have to their own kecamatan towns within the kabupatens.
This fact is understandable for about 50 percent of their trips are for
trade and shopping purposes. In addition, they also make trips for
health and education purposes, and trips for pleasure have a high pro-
portion in this group, higher than those by farmers or migrants. This
suggests a quite understandable situation in which businessmen can better
afford travel than can farmers. We suspect that for farmers there
exists also the desire to obtain better services for health and educa-
tion, but perhaps financial constraints limit the fulfillment of this
need, and farmers settle for the facility located closest to them.
Another difference is that for entrepreneurs there are relationships
with places outside South Sumatra for trade purposes.
The entreprenerus' travel pattern has three distinct characteris-
tics: to Palembang, within the kabupaten, and outside South Sumatra.
Orientation to Palembang decreases with increasing distance from Palem-
bang. For example, Mura, Lahat, and Oku have less entrepreneur trip
frequency to Palembang (and, naturally, higher internal kabupaten trips)
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than do Muba, Oki, and Liot. This fact supports the earlier conclusion
made from the farmers' and the migrants' travel characteristics regarding
distance (tables IV-17 and IV-18).
The difference in economic status between the two groups -- urban-
ites and ruralites -- is reflected in their choice of location to obtain
services, for example, educational facilities. All farmer respondents
answered that they sent their children for elementary education to
schools in the same kecamatan, except those few in Muba, which is close
to Palembang. However, for higher education they also listed the pro-
vince capital in addition to the kecamatan as a preferred location.
Members of the urban group, on the other hand, listed their respective
kabupaten capitals and Palembang as their choices for their children's
elementary education. At the junior high (secondary school) level there
is a difference in that the farmers' choice still consists of kecamatan
and kabupaten schools. Interestingly,' Palembang is added by most
kabupaten respondents, except those farmers in the kabupaten of Mura,
for whom undoubtedly distance is a factor in making their choice. The
entrepreneurs' choices remain the kabupaten, Palembang, and outside
South Sumatra province, namely, West Java, West Sumatra, and Jakarta.
These latter three places indicate that the sample was taken from a
transmigration area where people maintain ties with their place of
origin in Java; in addition, respondents from Palembang are in high
income brackets. At the high school level, kabupaten and Palembang
schools remain as choices, but there is an increase to places outside
Sumatra, mainly Java: East, Central, West, and Jakarta. These places
remain as choices at the university level of education; however,
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A. PERCENTAGE OF
TABLE IV-18.
PLACES VISITED MOST OFTEN BY URBAN ENTREPRENEURS
Places of Within To Other To Kabupaten To Palem- To Other To Out-
Origin Kecamatan Kecamatan Capital bang Kecamatan/ side
Within Kabupaten South
Kabupaten Sumatra
Oku 11.5 9.9 37.2 . 33.1 - 8.3
Oki 5.8 - 14.9 79.3 --
Liot 10.9 15.1 8.2. 65.8 -
Lahat 0.4 32.3 -26.5 35.3 - . 5.5
Mura 11.4 18 32.8 36.1 - 1.7
'Muba 10.1 - 1.4 86.9 - 1.6
Palembang 39.8 - - 10.2 8.3 41.7
B. DISTRIBUTION OF THE PURPOSE OF VISITS
Purpose Percent
Private affairs 33
Shopping 11.9
Business 36.6
Education 2.2
Recreation 7.7
Health 4.7
Others . 3.9
Source: Sample Survey, 1975.
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Palembang had the higher degree of preference for the less wealthy farmers,
who prefer it to places in Java.
Our data show that higher education, or education in general, has
priority to the South Sumatra farmers, particularly when compared to the
urban population.
People's attitude toward facility location seems to adhere to a
preference for accessibility and convenience. Confronted with making a
choice -- notwithstanding the high regard for education in Java held by
Indonesians'in general -- convenience prevails over established image of
quality, as exemplified by the choice made by farmers, as well as by
both farmers and entrepreneurs in kabupaten Mura, which is almost 300 km
away from Palembang. And at the university level, Palembang is preferred
by 91 percent of farmers and 74.3 percent of urbanites over other places,
particularly over places in Java (tables IV-19 and IV-20).
IV-5-2. Shopping Places
For both farmers and urban entrepreneurs, Palembang has the largest
attraction as a shopping center, but more to urbanites than to farmers.
Kabupaten capitals attract farmers more than they do to the urban group;
farmers also shop in other kecamatans more than do urban people. This
survey finding confirms the fact that in rural areas, where the weekly
market still prevails, people go to this five-day market in inter-
kecamatan fashion. It can be observed again in both cases that the
influence of Palembang decreases as distance increases (table IV-21).
TABLE IV-19a
FARMERS' PREFERENCE FOR EDUCATION FACILITY LOCATION
Kabupaten Primary School Junior High School Senior High School
Oku Within kecamatan Baturaja Baturaja
Belitang Martapura
Martapura Palembang
Oki Inter-kecamatan Kayu Agung Kayu Agung
within kabupaten Tanjung Raja Tanjung Raja
Palembang Palembang
Lahat
West Java
Liot Within kecamatan Xuara Enim Prabumulih
Prabumulih Palembang
Baturaja
Palembang
Lahat Within kecamatan Lahat Lahat
Inter-kecamatan Pendopo Pagar Alam
Jarai Palembang
Pagar Alam
Muara Enim.
Kota Agung
Lampung
Mura Within kecamatan Lubuk Linggau Lubuk Linggau
Palembang
Muba Within kecamatan Palembang Palembang
Palembang Lahat West Java
West Java West Java
Palembang Within kecamatan Palembang Palembang
Number of respondents: 28 (51.%) 166 (29.9%) 179 (31.7%)
(out of 559 total)
Source: Sample Survey, 1975.
TABLE IV-19b.
URBAN ENTREPRENEURS' PREFERENCE FOR EDUCATION FACILITY LOCATIONS
Kabupaten Primary School Junior High School Senior High School
Oku Baturaja Baturaja Baturaja
Palembang Palembang Banding Agung
West Java Muara Dua
Palembang
Lampung
West Java
Oki Kayu Agung Kayu Agung
Palembang Palembang
Yogyakarta
(Central Java)
West Java
Liot Muara Enim Muara Enim
Palembang Prabumulih
Palembang
Lampung
West Java
Jakarta
Lahat Lahat Lahat
Kayu Agung Pagar Alam
Bukit Lakitan Ulu
Mura Lubuk Linggau Lubuk Linggau
Tugu Mulyo Tugu Mulyo
Palembang Palembang
West Sumatra Jakarta
West Sumatra
West Java
Central Java
Yogyakarta
Muba Palembang Palembang
Palembang Palembang
Number of
respondents 126 (15.67%) 207 (25.75%) 247 (30.72%)
160
TABLE IV-20a.
FARMERS' PREFERENCE FOR EDUCATION FACILITY LOCATION
(University Level)
91% preferred Palembang
6% preferred West Java
1.6% preferred Jakarta
0.5% preferred Yogyakarta
0.9% do not know whether to send
children to university
education
Number respondents: 185 (33.8%)
(out of 559 total)
Source: Sample Survey, 1975.
TABLE IV-20b.
URBAN ENTREPRENEURS' PREFERENCE FOR EDUCATION FACILITY LOCATIONS(University Level)
74.3% preferred Palembang
16.5% preferred West Java
1.3% preferred Central Java
4.4% preferred East Java
3.0% preferred Jakarta
1.7% preferred other provinces
in Sumatra (Lampung, West
Sumatra)
3.9% preferred places in South
Sumatra other than Palem-
bang
Number of respondents 224 (27.86%)
(out of 804)
Source: Sample Survey, 1975.
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TABLE IV-21.
PREFERRED SHOPPING PLACES BY FARMERS
Respondents in: Kabupaten
Capital
Other Kecamatan
or Kabupaten
Palembang
Oku
Oki
Liot
Lahat
Mura
Muba
11 (+9)
Palembang
Total
Percentage 27.3 37.6 35.1
(+) = Other kabupaten capital
B. PREFERRED SHOPPING PLACES BY URBAN ENTREPRENEURS
Respondents in: Kabupaten Other Kecamatan Palembang
Capital or Kabupaten
Oku 30 3 (+5) 15
Oki 5 1(+1) 43
Liot 2 10 (+1) 13
Lahat 19 (+5) 29 1
Mura 3 6 5
Muba - 1 33
Palembang 5 42 35
Total 74 99 145.
Percentage 23.3 31.1 45.6
(+) = Other kabupaten capital.
Source: Sample Survey, January 1975.
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IV-5-3. Health Facilities
Preference for health facilities locations by farmers and urban
entrepreneurs are summarized in the following Tables IV-22A and B. The survey
reveals the same pattern as previously indicated by preferences for other
facilities.
TABLE IV-22.
PREFERRED HEALTH FACILITY LOCATION BY FARMERS
Respondents in
Oku
Oki
Liot
Lahat
Mura
Muba
Palembang
Preference indicates that farmers use local
health facility. Palembang remains on top
of the list for particular- hospital treat-
ment and for other purposes of people in
Muba and Oki.
B. PREFERRED HEALTH FACILITY LOCATION BY URBAN ENTREPRENEURS
Respondents General Health Services Child Delivery
in
Kabupaten Other Palembang Kabupaten Other Palem-
Capital Kecamatan Capital Kecamatan bang
Oku 2 - 1 1 -
Oki 1 14 1 - 10
Liot 3 - - 1 1 3
Lahat - - - - -
Mura 1 3 3 - - 4
Muba - - 10 - 1 6
Palembang 5 6 28 3 3 23
Total 10 12 46 6 6 46
Source: Sample Survey, January, 1975.
163
IV-5-4. Industry.
Additional information can be deduced from the survey regarding the
pattern of origin of raw material and labor supplies to production
locations. Differentiated between farming and manufacturing, the pattern
is shown on tables IV-23 and IV-24. The data pointed to a fact, also
held as general opinion, that farming (especially paddy cultivation), is
a localized activity. The labor supply for farming comes only from other
kabupatens. Not only are there laborers who come to work in South
Sumatran urban areas (mainly Palembang), but also the percentage of
-labor originally coming from Java to work in the manufacturing sector
is larger (10 percent) than in the farming sector (2.1 percent). This
would seem to be the traditional situation, where the skilled labor
needed in manufacturing is scarce in the outer islands.
A good proportion of manufacturing respondents obtain their raw
materials within their own kecamatans. Manufacturers of agricultural
tools such as sickles, hoes, and plow blades, they make up 19.1 percent
the total manufacturing response. Marketing for all manufactured
products is mainly in Palembang, as indicated by table IV-24. Products
include soya sauce, shoes, shrimp crackers, wood processing, and rubber.
This finding is extracted from 692 respondents, of whom 21.5 percent were
from Palembang, 12.9 percent from the kabupaten capitals and 65.6 percent
from the capitals of the kecamatans. In this connection, Palembang
represents also the main source of raw materials for the manufacturing
industry in South Sumatra (table IV-23C).
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TABLE IV-23.
A. SOURCE OF LABOR IN AGRICULTURE
Respondents in la 2a 3 4 5 6 0 No Answer
Oku 124 10 - - - 6 - 53
Oki 151 7 1 - - 2 - 10
Liot 47 6 2 1 - 1 - 47
Lahat 79 12 1 3- 8 4 - 37
Mura 46 2 1 2 - - - 39
Muba - 63 10 - - - 5 - 62
Palembang 14 1 - - - 1 - 69
Total 532 54 5 6 8 19 - 262
Percentage 59.9 6.1 0.6 0.7 2.1 2.1 - 29.4
B. SOURCE OF LABOR IN URBAN BUSINESS
(Manufacturing, Shop-keeping, et.c.)
Respondents in lb 2b 3 4 5 6 0 No Answer
Oku 49 1 - 1 7 10 3 -
Oki 40 1 - - - 2 2
Liot 32 6 2 3 - 5 -
Lahat 36 - 1 2 3 1 2
Mura 19 2 4 2 3 4 -
Muba 47 - 1 1 - 3 - -
Palembang 48 6 13 2 1 13 1 -
Total 271 16 21 11 14 38 8 -
Percentage 71.5 4.2 8.5 3 3.7 10 2.1 -
Legend
1(a).
1(b).
2(a).
2(b).
3.
4.
.5.
6.
0.
From the same village.
From the same marga (group
From other villages within
of villages).
the same kecamatan.
From other marga within the same kecamatan.
From other kecamatan within the same kabupaten.
From other kabupaten in the province.
From other pvocinces in Sumatra.
From provinces in Java (possibly immigrant).
Others
Source: Sample Survey, January 1975.
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TABLE IV-23.
SOURCE OF RAW MATERIAL FOR INDUSTRY
Locally From Other From Places From From Other Other
Places in Other Palem- Places in
Within the Kecamatan bang South
Same Keca- Sumatra
matan
Percentage 27.9 19.1 6.6 37.5 7.3 1.6
of raw
material
for
manufac-
turing
Source: Sample Survey, January 1975.
TABLE IV-24.
MARKET FOR MANUFACTURING PRODUCTS IN SOUTH SUMATRA
Respondents in Kabupaten/ Palembang Other
Kecamatan
Capitals
Oku 42 66
Oki 12 89
Liot 20 51
Lahat 22 83 -
Mura 11 54 2
Muba 8 66
Palembang 52 92 -
Total 167 506 3
Percentage 24.7 74.8 0.5
Source: Sample Survey, January, 1975.
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IV-5-5. Provincial Government Development Programs
Development programs in the province are derived from the Repelita
(the National Five-Year-Development Plan). In this scheme, the province
is to develop its own program, called the Repelita Regional, in addition
to the national government's program designed for the region. In addi-
tion there are two important programs implemented in the province, the
Inpres and the Pembangunan Masyarakat Desa (PMD). The Inpres (Instruksi
Presiden, or presidential instruction) is a nationally funded program to
develop needed economic infrastructure by the local administrations
(kabupatens and kotamadyas), using as much local raw material and labor
as possible. The PMD is particularly intended to develop social and
cultural infrastructure by such means as school building and information
dissemination programs. The PMD is planned and funded by the Ministry
of Home Affairs.
There are two other smaller programs: the Rencana Pembangunan
Propinsi (provincial development plan) and the Bantuan Khusus Presiden
(special presidential aid plan). Of these two latter programs the
presidential fund, the smaller, is used to finance small projects such as
mosque or small hospital construction. The Rencana Pembangunan Propinsi
was originally financed by the province's revenue from cess,i.eotax of
raw produce exported by the region, a system that was abolished in 1977.
Thus of the development programs in the province, the two centrally
funded programs are the most prominent, and will likely remain so in the
future. The detail plan for the Inpres program is entirely in the hands
of Bappeda, the province planning body, whereas Repelita Nasional plan
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implementation is in the hands of the national administrative offices in
the provincial government report as the regional plan.2
Report of the provincial government indicates that there were descre-
pancies between the planned budget and the actual expenditure of the
Inpres program made by the administrative units. One reason given was
that there was red tape in the budget administration. The total budget
approved for each of the subregions-was never actually received before
March 31, the end of each fiscal year. This suggests that there were
still anomalies in administrative procedures as well as a lack of skilled
personnel to manage the projects. One hundred percent completion of
projects was never achieved. The report gives completion figures
ranging between 85 to 99 percent of the total budget received.3
The government's fundings in South Sumatra are intended to finance
development in three main sectors: the economic sector, comprising 80
percent of the total budget and including physical construction serving
to increase the production of food and marketing in the region; the
social sector, constituting 7.2 percent and including provision of
education and health facilities; and a general sector for all items not
included in the two preceding sectors, 12.8 percent. The figures for
the same sectors of projects funded by the Repelita-Regional were
economic, 53.8; social, 8.2; and other, 38 percent. The report also
claimed that during the 1970-1974 period economic development projects
2Pemerintah Daerah Propinsi Sumatra Selatan, ,Laporan Signkat Tentang
Pelaksanaan Pembangunan Lima Tahun ke I (Nasional-Regional 1969/1970-
1973/1974 (Provincial Government Report on the Implementation of the
National and Regional Development Plans 1969/1970-1973/1974 (Palembang,
1975).
. Ibid., p. 3.
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received greatest priority in the province. Table IV-25a summarizes the
investment allocation of the Repelita Regional and table IV-25b summarizes
the Inpres Propinsi.
Several conclusions can be drawn from these tables. (1) In the
program administered by the sectoral (departmental) offices, Kotamadya
Palembang received the bulk of the allocation, except in 1974-1975, when
it received only 8 percent of the total.funds allocated. (2) In the
Inpres program which has the kabupaten and kotamadya (Palembang) allocation
breakdown, the proportion among the administrative units seem to be
more stable. But again, Palembang always received the largest share.
A small change occurred for kabupaten Oku during 1973-1974, when it
received almost the same amount as did Palembang; but this amount was
reduced again in the next period. (3) Of the seven administrative
units, only two other kabupatens, Oki and Oku, received more than
other kabupatens, but still they received less than Palembang.
Kabupaten Mura in the most western part of the province received the
least, only about 8 percent on the average during the five-year period.
(4) Even though the criteria of the Inpres program was modified in
1973 to include unemployment and compensation for tax revenue collected
in each locality in addition to a fixed amount of budget, nonetheless
the pattern of allocation remained the same, Palembang receiving the
most of the budget allocated in both programs, on the average 20 percent.
Except for Mura which received only 8 percent, the rest of the kabupatens
now receive 15 percent of the allocation in the Inpres program.
South Sumatra demonstrates the increased attention of the govern-
ment in promoting regional development in the province. Oyer the five-
TABLE IV-25a.
DISTRIBUTION OF SECTORAL (DEPARTMENTAL) INVESTMENTS MADE BY ADMINISTRATIVE UNITS IN THE PROVINCE.
OF SOUTH SUMATRA IN 1970-1971, 1972-1975, 1973-1974 AND 1974-1975
Year Rupiah Value Investment Locations
Kotamadya Palembang % of Other Kabupaten % of Bangka/Belitung % of
Total Total Total
1970-
1971 2,906,290,147 1,381,801,080 47 1,470,909,597 51 53,579,470 2
1972-
1973 4,901,779,900 1,276,195,580 26 3,540,884,320 72 85,000,000 2
1973-
1974 3,563,294,880 285,503,000 8 3,166,012,880 88 111,779,000 3
1974-
1975 5,571,958,600 859,896,000 15 4,624,929,600 80 267,133,000 5
Source: Direktorat Pembanqunan Pemerintan Daerah propinsi Sumatra selatan 1975.
(Directorate for Development, Provincial Government of South Sumatra 1975).
TABLE IV-25b.
ALLOCATION OF THE INPRES PROGRAM BUDGET FOR THE PROVINCE OF SOUTH SUMATRA
BY KABUPATEN AND KOTAMADYA, 1970-1974.
1970-1971 1971-1972 1972-1973 1973-1974 Total 1970-1974
in Rupiah % in Rupiah % in Rupiah % in Rupiah % in Rupiah %
1. Kotamadya 27,465,550. 20.13 42,323,000. 20.08 58,700,000. 20.14 87,444,150. 19.65 216,134,700. -19.94
Palembang
2. Kabupaten 17,124,200. 12.54 26,475,800. 12.56 36,600,000. 12.56 56,512,950. 12.70 136,712,150. 12.61
Muba
3. Kabupaten Oki 21,855,850. 16.01 33,750,000. 16.01 46,700,000. 16.02 66,868,200. 15.03 169,174,050. 15.61
4. Kabupaten Oku 22,099,750. 16.19 34,125,000. 16.19 47,200,000. 16.20 85,852,532. 19.30 189,277,282. 17.46
5. Kabupaten Liot 19,221,750. 14.08 29,700,000. 14.09 41,000,000. 14.07 54,565,350 12.26 144,487,100. 13.33
6. Kabupaten'Lahat 17,953,450. 13.15 27,750,000. 13.17 38,300,000. 13.14 55,756,350. 12.53 139,750,000. 12.89
7. Kabupaten Mura 10,782,800. 7.90 16,650,000. 7.90 23,000,000. 7.89 37,897,000. 8.52 88,330,600. 8.15
Total 136,503,350. 100.00 210,773,800. 100.00 291,500,000. 100.00 444,896,532. 100.00 1,083,865,882. 100.00
Source: Laporan Singkat Tentang Pelaksanaan: Pembangunan Lima Tahun ke I (Nasional/Regional)
1969/1960 s/d 1973/1974 Dalam Daerah Propinsi Sumatera Selatan, p. 4 and Lampiran X.
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year period the Repelita has doubled the budget allocated for the region;
in the case of the Inpres program the budget has been multiplied ten
times the original budget of 1970. In spite of the existing anomalies
in the administrative procedure and the lack of skilled personnel at
the regional level, the government considered the program promising
and it will be augmented in the future. Personnel training and other
improvements are planned. However, the preceding examination points to
the concern over the spatial pattern of the development budget allo-
cation in the province. When the objective of the Repelita is to provide
equitable services to the population in the region, should not the
spatial arrangement of the allocation be geared efficiently?
IV-6.Conclusion
Thus far, this study has examined several indices having spatial
patterns in South Sumatra. There is clear evidence that a common
spatial pattern has emerged from combining all of these patterns.
The province of South Sumatra is like Indonesia on a regional
scale. The province generally has an agricultural economy, with
Palembang as the primate city and urban manufacturing center. Oku, the
central-south kabupaten, has the highest trade sector in the subregional
gross income; it contains the province's rice bowls of Belitang and
Cempaka, as well as being located close to spice land near Liot and
tea and coffee in the highland near Lahat. In addition, the Liot-Lahat-
Oku area is the most densely populated. It is in this central-south
area that the road and rail junction between.east and west, and south
to the province of Lampung, takes place. Except for the municipality
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of Palembang, this area is also the most urbanized in South Sumatra,
supporting the notions that in South Sumatra's urban areas key economic
activities, transportation patterns, and administrative systems are
intertwined. Interaction for trade and market along the province's
main arteries occur between the region's capital city, kabupaten, and
kecamatan towns. At the same time, this pattern of interrelationships
between administrative towns represents the kind of facilities located
in each of the towns involved and indicates the orientation of popula-
tion movement in the region.
The spatial patterning of this interaction between towns and
population concentration seems to follow a principle of access and
convenience. There is the Palembang region's influence; it is the
largest, located in the east, followed by the Liot-Oku-Lahat subregions
in the middle belt and the Mura influence area in the far west. Viewed
from another perspective, urban entrepreneurs are oriented to the
province capital, Palembang, and other kabupaten capitals. On the
other hand, the orientation of the farmers is within the kecamatan;
only for particular facility demand purposes does it extend to the
capitals of kabupatens and to Palembang. This process of a differen-
tiated spatial orientation pattern in the province reflects the pattern
of Java versus the outer islands that exists on the national scale.
In the government's view, the province of South Sumatra is a sub-
zone in the regional development framework. Implementation of programs
in the Repelita have another pattern -- a heavy orientation toward
Palembang but with another concentration toward the kabupaten capitals,
the next lower level of the administrative center after Palembang.
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These implemented investment plans indicate clearly a discrepancy
between the people's activity orientation and the government's program
to serve the people. The policy implemented is still sustaining
Palembang as the main -center of the province.
When the objective of regional development is to provide the
largest number of people with public services adequately, a strategy
should be devised to involve the lowest level of the population into
the development framework. Such a strategy is presented in chapters
V and VI.
CHAPTER V
EXISTING HIERARCHIES IN THE SPATIAL ORGANIZATION OF SOUTH SUMATRA
V-1. Introduction
One way to rank South Sumatran urban areas is to determine their latent
structure by factor analysis. Because it involves fewer variables, the la-
tent structure is preferred to the manifest structure. The characteristics
to be analyzed are expressed as coefficients, thus increasing their flexi-
bility for various applications. The resulting hierarchy, indicating the
degree of intensity of demand and thus the importance of each urban area,
serves as a weight for the discussion in C.hapter VI of an efficient organi-
zation of centers in South Sumatra.
V-2. Collecting and Organizing the Data
Two sets of data have been prepared as one entity. The first set is
the 1971 census of registered towns, of a population size of 20,000 or
designated as the capital of an administrative unit, either a kecamatan
or a kabupaten. For this study, 54 out of a total of 60 towns on the main-
land of South Sumatra have been placed in this category.a The 1971 census
also provides information about employment for all ten sectors in these
kecamatan and kabupaten-towns. They are: Agriculture; Mining and Quarry-
ing; Manufacturing; Electricity, Gas, -and Water; Construction; Trade-
Restaurants and Hotels; Transport-Storage and Communication; Financing
and Insurance; Community Services; and Other Sectors, including sectors
aOn
One potential location, Mesuji, was excluded because of its diffi-
cult access. Six other places, Pulau Beringin, Pedamaran, Kikim-Bunga
Mas, Rawas Ilir, Jayaloka, and Bayung Lincir, are also missing because by
collection time, ten days after our first visit, their forms were not
completed. Thus, the total data are 54 - (61-6) - 1.
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which are not adequately defined by the census and which do not classify
in any of the nine other sectors. In this first set of data there are
11 variables associated with the 54 towns under study.
The second data set was organized from the forms completed by each
of the kabupaten and kecamatan offices in the region during a survey con-
ducted in January, 1975. Pertinent information was selected to cover the
important characteristics that represent each town's role in the regional
socioeconomic development. These characteristics are described in the
following paragraphs.
1. Accessibility. Indicated by the presence of transportation
terminal. This facility signifies that there are interactions with other
urban areas or population residences. Similarly, the existence of the
facility also tells the importance of the place.
2. Urban services group 1 (USG 1). This group is comprised of
facilities which represent a high level of urbanization in South Sumatran
towns. It includes offices of law, accounting, telephone, and telegraph;
public utilities such as electrical power and drinking water systems, and
also shops for tailor and laundry services. In a lower degree of urban
places, tailors are found in the central market compound and no laundry
services (shops) are to be found.
3. Urban services group 2 (USG 2). Important in the South Sumatran
context is the establishment of recreation facilities, such as cinema
(theater) or other entertainment places. Next in this category are banks,
pawnshops, restaurants, and cooperatives. Pawnshops, established in the
Dutch period "to protect the natives from the intricacies of money
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economy,"1 are typical establishments in the Indonesian socioeconomic
structure. They are found only in towns. Another establishment typical
in the Indonesian urban scene is the cooperative, which began to emerge
in the 1950s, encouraged by the government to forge capital formation from
the basically agriculture-oriented society. Also included in this group
are hotels and inns. All these facilities are generally found in an
average town regarded as an urban area in the census.
4. Industrial establishments. They consist of both light and heavy
industries. As we have learned, most industrial establishments, parti-
cularly the heavy ones, are located in Palembang. More common to be found
elsewhere in the province are metal and small machinery shops, rubber
remilling, and food and beverage industries. Wood and furniture manufac--
turing, rice milling and in certain localities potteries are also common.
5. Marketing facilities. Representing one of the main functions
of Indonesian towns, this group of facilities include wholesale and retail
stores. Retail stores commonly known as toko klontong carry daily
necessities from foodstuffs to garments and textiles. Also belonging to
this group are stores specializing in agricultural produce, tools and
machinery, and traditional medication (jamu).
The existence of these establishments is associated with the welfare
as well as with the size of the population, and hence, with the degree of
urbanization of the places where they are found. Periodic marketing days
is one example. Daily markets are held only in large communities of a
1J. S. Furnival, Netherlands India: A Study of Plural Economy
(Cambridge: at the University Press, and New York: Macmillan, 1944).
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high level of urban orientation; weekly and seasonal markets suffice for
the lower levels of urbanization. The presence of goldsmiths also indicate
the welfare of the surrounding population, for in Indonesia it is customary
to put savings into gold or jewelry.
6. Educational facilities. In South Sumatra, junior and senior
high schools are available in the kabupaten capital towns, whereas insti-
tutions at the university level are found only in Palembang. Again, the
highly urbanized is a town, the more diversified and specialized are the
-educational facilities in it. For example, in South Sumatra vocational
schools and adult education courses are found only in Palembang and in a
few kabupaten towns. A newly established institution, the development
school, providing integrated instruction from primary school through high
school, with a heavy orientation toward practical training, is also found
in high level urban areas.
7. Health facilities. The hierarchical system of health facilities
is also related to location. Facilities requiring skilled personnal are
located in towns with a high administrative level. For example, large or
specialized hospitals are located in Palembang, as are their related
institutions and health personnel. In South Sumatra, as is the case also
in Indonesia in general, traditional dukun (midwife) and Mantri (licensed
nurse) services are still widely used in the kampong or villages. Medical
doctor and mantri services are both found in the towns. Specialized
medical doctors (surgeons or eye specialists) reside in Palembang or in
a few kabupaten towns like Lubuk Linggau and Prabumulih. This case applies
also to apothecaries: in smaller towns, the hospitals, all state owned,
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provide the medication for the patients, whereas independent drugstores
(apothecaries) are in Palembang or in large towns only.
8. Religious facilities. The existence of places of worship are
another urban indicator. All urban areas in South Sumatra have mosques
and langgars. Smaller urban areas have langgars mainly, the equivalent
of chapels in the Christian religion, and only some have mosques. The
number of places for worship in a given place generally corresponds to
the size of its population and, therefore, to its level of urbanization.
There are 41 items listed in these eight categories for each of the
54 towns under study. Combining them with the 11 items from the first
set gives a total of 52 variables for each of the 54 towns. These data
are the basis for our subsequent analysis.
V-3. The Underlying Urban Dinemsion in the Province of South Sumatra
Factor analysis is commonly applied to depict the essential charac-
teristics of cases with a large body of data, so that in attaining the
objective as little information as possible is lost during the process.
For this study, the purpose is to seek the latent structure and dimensions
of the urban areas in the province of South Sumatra. It is suggested that
finding these latent characteristics and identifying the patterns there-
from is more efficient than the traditional taxonomic approach.2 The
2B. J. L. Berry, "Latent Structure of the American Urban System,
with Internal Comparisons," in Berry, City Classification Handbook:
Methods and Application, (New York: Wiley, 1972), p. 14; also in Berry
and J. D. Kasarda, Contemporary Urban Ecology (New York: Macmillan,
1977), 15, pp. 307-310.
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application permits the discovery of important patterns and characteristics
involving the 52 variables collected.
The basic assumption in factor analysis is that each of the variables
associated with the subject to be dealt with is a result of a different
combination of the same underlying factors or common causes. The process
employed in factor analyzing the 52 variables of each of the towns is to
separate and identify clusters of closely independent variables. Because the
result is a reduced form, the latent factors are substantially fewer than the
manifest variables. In this study, 52 variables are reduced to 8, then 4, and
finally 2. (Urban services and traditional services; see section V-4). As has
been explained in Chapter I Section I-4-2-1., the process involves three steps.
Step ] is the construction of the correlation matrix of the variables. The
coefficient of the matrix indicates the degree of correlation between a pair
of variables. The Statistical Package of the Social Sciences (SPSS) computer
3
version employed the product moment correlation technique. Step 2, extracting
the initial factors, is the data reduction process. The principal factoring
with iteration method or the PA2 option is chosen, and thus the calssical
4factor analysis is used. This is the most widely used factoring method.
This method automatically replaces the main diagonal elements of the
correlation matrix with communality estimates (by squared multiple
correlation between a given variable and the rest of the variables in the
matrix). The results obtained are the inferred factors.
3
N. R. Nie, C. H. Hull, J. G. Jenkins, K Steinbrenner, and D. H. Bent,
Statistical Package for the Social Sciences (New York: McGraw Hill, 1975)
2nd ed., p. 470.
4Ibid., p. 480.
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Further, an iteration procedure for employing the estimates of communality
is performed. That is after the number of factors to be extracted is
determined from the above mentioned correlation matrix, then an initial
estimate of communalities, R estimates, replaces the main diagonal elements
of the correlation matrix. The process of iteration continues until the
differences between the two successive communality estimates becomes
insignificant.5
The above procedure is based on the assumption that the observed
-correlation among the variables has some data regularities. There may be
some determinants which influence certain variables; others may not be
affected. In this construct, there are variables which are influenced by the
same determinants, and there are unique variables, or those influenced by
only a certain determinant which differs from the others. Thus it follows
that the observed correlations are the correlated variables haveing common
determinants. The number of these variables certainly is smaller than the
number of the variables to be considred.
6
The basic postulates are:
Z = a . F + a. F 2 + a F d. U.
j jl 1 j22 jm n 3 J
where:
Z = variable in standardized form, known data
F. = hypothetical common factors
j w 1, 2, ... , are variables
5Ibid., p. 480.
- Ibid. , pp. 471-472.
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i = 1, 2, ... , m, are common factors
a.. = standardized multiple-regression coefficient of
31
variable j on factor i, called factor loading
U. = the unique factor for variable j
J.
d. = the standardized regression coefficient of variable j
J
on unique factor j
It is basic in factor analysis to determine common factor loading,
2
that is, the a. . The a. is the proportion of variance of variables,
.Jm Jm
explained by factor m . The total amount of variance accounted for by
a factor is calculated by adding the square of the loadings in each
2
column: variance accounted for by factor 1 is equal to a. , where
j=3
j = 1, 2, ... , n. The respective value is called the eigenvalue.
The proportion of total variance explained by a factor is, in this
case, factor 1; for example, factor 1 is equal to a n, where
j =1, 2, ..., n.
The total variance of variables accounted for by the combination
2
of all common factors, designated as h., is usually referred to as the
2 2 2 2
communality of the variables, thus h. = a.2 + a.2 + ... + a .J 31 J2 .MJm
Loading of the common variance (the variance accounted for by all
common factors) accounted for by each factor is calculated; thus,
factor 1= a ah .
J jJ
Common factors involve more than one variable; general factors
involve almost all variables which load highly on one factor; and groups
of factors involve more than one variable, but not all variables are
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loaded on the factor. Unique factors involve a single variable. Common
factors account for the intercorrelation of variables, and unique factors
represent that portion of a variable not accounted for by its correlations
with other variables in the set.
The computer output of the above items in the South Sumatra study
is presented in appendix V-1.
Step 3 is the rotation of factors into terminal factors. As indi-
cated also in chapter I, the purpose of the rotation procedure is to
simplify the factor structure and to obtain some theoretically meaningful
factors. This is desired because the rotated factors give the analyst
an easier comprehension in reading the result, particularly when many
factors are involved in the matrix. There are two important features in
this step. One is the attainment of simple dimensions (of factors
involved) by the rotation procedure, and the other is-the construction
of the matrix of services of the cases (towns) under study by the simpli-
fied number of dimensions. The latter is obtained by employing option
eleven of the SPSS factor analysis program yielding the factor score
(see table V-3). Comparing the rotated and the unrotated matrix, it can
be stated that the coefficients of the rotated factors are more stable
7
and distinct. Both the oblique and the varimax methods of rotation are
employed in this study. The result of the oblique method gives the
interfactor correlation of 0.40 as the highest coefficient. This means
that there are no interfactor correlations (appendixv-g). It can be
concluded that South Sumatra's case exhibits an orthogonal character.
Therefore, we base the subsequent analysis on the application of the
7
Ibid., -p. 483.
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varimax rotation method. The use of the method agrees with Berry's
assertion that in factor analyzing urban latent dimensions, the most
important characteristic is that they are uncorrelated.8 The orthogonal
varimax procedure proceeds by simplifying the columns of the factor
matrix. Varimax defines a simple factor as one with only ones and zeros
in the column. In statistical terms, the above simplification is equi-
valent to maximizing the variance of the squared loadings in each column,
hence the term varimax.
9
The computational formula is given as:
m m 4 m n 2
nL Z(&) - -4 maximum.
p=1 j=1 h. p=1 j=1 h.
p = common factors.
V-4. The Latent Structure of Towns in South Sumatra
The result of the varimax rotation process of the 52 variables under
study in South Sumatra is presented in table V-1. It can be observed that
the eight columns in the matrix represent, from the left (factor 1), the
most important dimension and, further to the right, the subsequent dimen-
sions contributing additively to the character of each of the towns.
When the high loading variables associated with the factors are
selected, namely, those which have 0.50 and higher, dominant dimensions
of the 54 towns can be depicted(table V-2)
8Berry and Kasarda , Contemporary Urban Ecology, p. 309.
9Nie et al., Statistical Package for the Social Sciences, p. 485.
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TALE V-2.
VARIMAX ROTATED FACTOR aATP.IX IDE.NTIFICATION OF UIPORAXT T07N4 DIMENSION
(COEFFICIEN'T OF A .50) IN T14E PROVINCE OF SCLTh SUMATRA
Factor I Factor 2 Factor 3 Factor 4 Factor 5 
Factor 6 Factor 7
Mining and 0.97 Pawoshop 0.84 Population 0.95 Coopera- 0.86 Seasonal 0.66 
Rice 0.32 Post 0.60
Quarrying S!Za 71. tvys Market 
Milling office
Manufac- 0.98 AIri- 1.00 Weekly 0.68 Pottery 0.53
turing culture Market
Elect. Gas 0.97 Primary 0.68
and Water School
Conetruc- 0.97
tion
Transport. 0.99
Rast&Hotel
Transp. 0.90
Storage &
Comm.
Finance & 0.99
Insurance
Co-nunity 0.99
Services
Other 0.91
Terminal 0.65
Urban Re- 0.55
creation
Bank 0.83
Restau- 0.31
cant
Hotel 0.89
Whole- 0.60
sale
Retail '0.91
Daily 0.64
Market
Remilling 0.98
Industry
Food & 0.83
Beverage
Wood Pro- 0.67
cessing
Univer- 0.77
sity/
Academy
Junior 0.67
High SchI.
Vocational 0.90
School
SpeciaL 0.52
School
Adult 0.76
Educa-
tion
Develop- 0.65
mnt Schi.
Prinary 0.58
School
Small 0.87
Hospital
General 0.75
Hospital
Apothe- 0.95
cary
Mother & 0.82
Child
Care
Medical 0.88
Doctor
Public 0.99
Health
&*gix- 0.90
tEared
furse
Midwife 0.97
Prote- 0.85
fional
Office
Loaque 0.57
Langger 0.73
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Factor 1 has 38 variables with high loadings on all employment
sectors but the agricultural sector; loadings are high also on manufacturing,
education, health services, and langgar. Because the loadings are corre-
lation coefficients, they signify as percentage figures of each of the
variables toward the other variables in that particular dimension. In other
words, it is the percent of data on a variable that can be produced or
predicted by knowing the values of a case (such as these towns, for example)
on the pattern, or on the other variables involved in the same pattern. It
can be identified that factor 1 is dominant.
Factor 2 exhibits a pattern of towns on the basis of high loading on
one variable, the pawnshop. The next pattern is presented by factor 3 on
account of the high loadings on population size and employment in the
agriculture sector. Factor 4 shows high loadings on cooperatives, weekly
markets, and primary schools; this set of variables represents basic facili-
ites for a traditional community in the area. Actually in addition to this
set of variables, there are other variables with smaller loadings, which
are eliminated in table V-2; such as university or academy, religious
school, mother and child care clinic, urban utilities, and langgar. Factor
4 is the second most important pattern.
Factor 5 follows a pattern which is based on seasonal market and
not -so high a loading on pottery. Factor 6 depicts a pattern based on
the rice-milling variable.
The last pattern is given by factor 7, based on towns with
telephone and post office facilities as their prominent variables.
Factor 8 does not exhibit any significant pattern.
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The varimax rotated factor matrix provides information that certain
variables have poor loadings in each of the eight possible patterns of
these South Sumatran towns. They are such variables as metal industries,
religious schools, dukun services., and urban utilities. This situation
can be interpreted that these variables coexist with the other towns'
variables. In this respect, the table describes the reality in South
Sumatra. Urban utilities (electricity; drinking water) are generally
still inadequate; not every town is provided with them. Religious
schcols are generally located in certain rural communities where the
environment is conducive for religious teaching. And, as we mentioned
already, dukun services are particularly in demand- in the rural communi-
ties. For those reasons, the variables understandably have low score
magnitudes in the towns. It is also true that the urban areas of South
Sumatra do not have metal industry activity at a significant level.
When examining table V-2, there emerge two significant town
dimensions out of the seven already identified: factors 1 arid 4. The
rest, although they contribute as additional dimensions to the towns
under study, are less significant. One point should be added, however;
that the factor 7 pattern, based on telephone and post offices, represents
urban indicators. Nevertheless, this dimension is superceded by factor 1
as an urban-oriented dimension of the towns.
The pattern exhibited by factor 1 indicates a strong urban-
services tendency for the towns indicated by their respective scores.
Subsequently, it will be referred to as the Urban Services dimension of
South Sumatra urban areas. Factor 4 describes the other prominent
dimension of these towns as having basic services characterizing them
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as traditional town communities in South Sumatra. We shall call this
dimension the Traditional dimension.
.These two important patterns suggest the existing tendencies of
urban areas in the province under study. This situation can be clearly
seen when the factor scores are constructed for every town in the province,
as presented in table V-3. The factor matrix in table V-1 presents the
loadings by which the existence of a pattern for the variables can be
ascertained. The factor score is derived such that each variable is
weighted proportionally to its involvement in a pattern; the more
involved a variable is, the higher is its weight. The score for a town
in a pattern is arrived at by multiplying the town's data by the weight
for each variable.
Figure V-1 is an exhibit of the towns' two-pattern scores plotted
on a graph. The urban service-oriented and the traditional-oriented
towns suggest that in South Sumatra (actually the whole of Indonesia,
except in the large cities of Jakarta, Surabaya, and Medan), towns are
basically communities which still hold a rural traditional environment.
The degree of urbanism of a town is based on the presence of certain
facilities and employment opportunities related to industries and manufac--
turing. The leader of the towns with heavy tendencies toward the urban
services dimension is Palembang (54). And the town exhibiting the strongest
inclination toward the rural traditional dimension is Lahat (29). It has
been stated that in the developing regions there exists dualism in the
form of urban and rural types of environment. Although there is no
apparent sharp demarcations, the dichotomy found in South Sumatra is
analytically distinct. The low degree of differences between the two
TABLE V-3. FACTOR SCORES OF THE 54 TOWNS IN SOUTH SUMATRA
Dimension
Towns
Baturaja
Cempaka
Pengadonan
Simpang
Martapura
Peninjauan
Martapura
Muara Dua
Kisam
Belitang
Buaimadang
Muaradua
Banding Agung
Kayuagung
Tanjung Lubuk
Pampangan
Pemulutan
Tulung
Selapan
Indralaya
Muarakuang
Sirah Pulau
Padang
-0.156110
2.289186
0.306627
-4.739531
-0.313408
-0.088402
0.750244
-8.542900
-0.837309
0.602583
-0.301637
-0.132945
-0.110540
0.190606
-0.017771
-0.099382
-0.684733
0.709159
-0.159901
3.241449
-4.168961
6.361755
-7.012970
-5.512192
-0.493533
16.600906
2.735718
2.596588
0.019320
-0.505219
-0.611496
-4.076059
-0.975021
-4.550247
-3.709308
1.672531
-2.605331
2.134323
-0.447628
0.452843
0.049110
1. 731911
1.835112
-0.453492
-7.257954
0.858347"
1.797089
-0.336180
-0.054467
-0.003931
1.244721
-0.551694
1.428986
0.823314
-0.735452
0.196139
-0.567969
0.535656
-0.1689827
0.466322
-0.890879
-0.979672
-0.960066
-0.027968
1.632527
-0.281803
-1.350133
-0.622195
-0.329125
0.282483
0.545131
-0.534055
1.128727
0.401746
0.298449
0.735174
-1.607436
1.309036
-8.037613
.13.552322
6.095947
2.152538
-21.860138
-3.914154
-4.473114
-1.528488
-0.187592
1.275574
2.982508
0.020279
5.159424
5.732143
-3.554794
1.250061
-4.223618
-2.468701
-0.605017
-4.183325
8.313755
1.798843
1.471479
-9.177044
0.874344
-0.989578
-0.077479
-0.519609
0.927015
1.384891
1.694021
1.001404
2.153901
0.781494
0.152475
0.588260
2.062597
-5.780990
1.018901
6.781077
-1.426326
1.815892
3.822514
1.013869
2.195848
-0.094484
0.466032
1.611129
-1.445936
-1.570184
-1.029849
-3.036965
1.404547
-2.088277
-0.094631
0.259820
-2.940463
-2.447925
3.621076
1.362584
0.928869
-2.434558
-0.786204
0.170825
-0.384147
0.103800
0.471495
0.954804
1. 390133
0.263845
2.338630
2.542544
0.047812
-0.033073
TABLE V-3 (continued - 2)
Dimension
Towns
Tanjung Raja
Tanjung Batu
Muaraenim
Prabumulih
Talant Ubi
Gunung Megang
Semendo
Tanjung Agung
Gelumbang
Lahat
Pager Alam
Pendopo
Merapi
Jarai
Tanjung Sakti
Tebing Tinggi
Pulau Pinang
Kota Agung
Muara Pinang
Padang Tepong
-1.116086
0.884368
-0.306449
-0.165226
-0.702046
0.275880
0.076125
0.196128
0.146845
-1.200790
-0.312448
-0.754498
-2.345736
-1.218771
1.589637
1.384581
-0.276270
0.759146
0.593442
2.569674
-1.181747
0.960815
0.642525
0.020477
0.21.2341
-0.431000
3.407547
-6.400848
3.329163
0.658539
-0.047974
0.465973
3.021347
2.722794
-3.476868
-1.670151
-1.321747
-5.353151
-2.961017
-7.503677
2.347994
-0.224707
-0.377136
2.551058
1.828857
0.121808
-1.331083
0.721967
0.501968
-0.076874
0,862176
-2.759076
-0.701423
-1.135803
-1.028790
-0.309201
1.235443
1.844077
0.072988
0.243052
-1.106922
-0.151678
0.377752
0,661329
0.592008
-0.283314
-0.046082
-0.368148
-0.085859
5.492619
0.154904
0.302222
2.109460
-0.774498
-0.546161
0.914172
-1.960482
-1.016355
0.700929
-1.207965
1.803741
-3.230301
5.502115
0,007889
1.084259
1.010498
-3.820572
4.523666
-3.010559
0.711182
0.279343'
-1.142563
-1.067642
-5.701645
2.452530
-0.094238
3.123306
5.420297
1,718624
9.595581
1.085098
-2.518513
-0.978860
0.143395
-0.169525
-1.227682
-1.715525
1.516098
-2.717501
-1.070267
1.308315
0. 622031
-1.344841
-0.228533
-0.285995
-1.603208
0.864182
0.970299
1.838675
-0.631348
-1.980314
-0.820936
-0.315161
1.049776
0.486739
-1.465813.
0.740553
-2.629917
-0,229298
1.267850
1.482790
2.102168
0.762632
2.669500
-2.067890
-2.636415
0.026405
-2.330317
-2.883358
-6.592061
2.342636 0.402802 1.728745 0.408957 -5.031572
2.746572
-0.940130
-0.590978
-1.230962
-0.398046
-0.356497
-1.474142
0.019158
-0.852312
2.048920
-0.063049
-0.108274
1.363621
2.414656
-1.372395
-2.487467
-0.473154
0.132297
-0.471881
-1.729996
Lubuklinggau 0.432605 0.469833 -0.907501
TABLE V-3 (continued - 3).
Dimension
Towns
Bukit Lakitan
Ulu
Tugumulyo
Muara Kelingi
Rawas Ulu
Muara Rupit
Muara Lakitan
Sekayu
Banyuasin I
Banyuasin II
Banyuasin III
Talang Kelapa
Sungai Lilin
Babat Toman
-0.268222
-0.346718
-1.211652
-0.661338
0.854056
1.168188
0.416648
-1.091456
1.132324
-0.476320
-0.967377
-1.895715
0.104476
3.986929 -1.665693
5.645462
5.237625
-4.336830
-3.233505
3.220734
-0.165741
1.374038
-0.714190
0.911392
-0.123291
1.581360
-0.669101
0.477460
-0.052834
0.532640
-1.028763
-3.230747
1.638450
0.0544 97
-1.668267
1.440902
0.247245
-2.239806
2.075831
0.107429 -3.861032
-1.255659
0.211944
-1.866304
0.073160
-0.294567
-0.041000
-0.959301
0.288942
0.272053
-0.823647
-1.638230
-0.116429
-0.383667
-3.076782
4.890588
2.044510
-6.385651
-0.166489
-1.834019
-1.536366
-0.182114
-0.368240
0.000504
0.986538
-0.611603
1.903076
-1.692651
3.637235
0.683456
-1.893900
-0.898856
-.- 19242
-1.225226
-0.956200
-0.439594
1.982522
0.773622
-0.058638
-1.180247
2.613826
0.084218
-0.557241
-1.738864
0.427300
2.641727
-1.137702
-1.305416
-0.356294
4.555206
-0.910806
-0.066102
0.066102
0.438312
1.597203
-1.310852
-1.308680
0.076274
1.456611
-1.111690
0.133289
0.395940
1.828471
0.053640
5.163300 0.618225 -0.064789
5
0.402076 0.5697480.058524 0.149137 -0.025757Palembang
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dimensions portrays the fact that the towns in South Sumatra are basi-
cally traditional in their dimension, as can be seen in quadrants I and
II of the graph. Figure V-1 also shows double functions assumed by 8
towns. We can call them traditional towns with an urban-services
inclination.
A large number (31, or 57 percent of the total) of the towns exa-
mined are considered as lacking in services facilities (quadrants II and
III). And about half of this number can be categorized as deficient,
both in their traditional as well as in their urban services facilities
(quadrant III).
In the context of these two important dimensions of urban areas in
South Sumatra, all kabupaten capitals except Palembang, can be categorized
as traditional-oriented, an average dimension of the towns in the region.
Palembang, Lahat, and Lubuk Linggau have strong characteristics of their
own; however, Palembang is characterized as the most urban-services
orienced, whereas- Lubuk Linggau and Lahat are more traditional oriented.
The rest of the towns cluster around as traditional, with some having
minor dual functions. This cluster includes the other four kabupaten
capitals (Baturaja, Kayu Agung, Muara Enim, and Sekayu).
When these characteristics are related to the spatial clusters
identified from the field survey, the present classifications support
the findings based on the attitudinal responses of the population. It
can -be added, with this information, that the Lubuk Linggau cluster has
the characteristics of a tendency toward "average town in the province,"
to the like of the town of Lahat,
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FIGURE V-1 URBAN SERVICES AND TRADITIONAL SERVICES DIMENSIONS
OF TOWNS IN THE PROVINCE OF SOUTH SUMATRA
ePalembang
eLubuk Linggau
TRADITIONAL
SERVICE
DIMENSION
*lohat
&V
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With this new perspective, our attitudinal observations of Lubuk
Linggau can be more specified; its cluster is in between those of
Palembang and Lahat.
V-5. South Sumatra's Urban Hierarchy
The magnitude of the figures of the town structures are presented
in table V-4 . Based on two categories of common factors, urban services
and traditional characteristics, the table shows that the towns of the
lower rank in the urban services are in the higher rank of the tradi-
tional scale. In other words, the classifications are consistent. And
these factor scales agree with the observation made in the field. The
kabupaten capitals serve as the best illustration of this point. In
scale 1, Palembang, Lubuk Linggau, Sekaya, etc., are among the towns
possessing high scores. And among the kabupaten capitals, Lahat has
the lowest score. These same towns' positions are reversed in the
second scale. However, Lubuk Linggau maintains a high position in both
the scales. These characteristics have also been pointed out, in the
survey analysis presented earlier among others, that Lubuk Linggau has
dual urban and rural functions.
When these magnitudes of scores are plotted in relation to their
rank order, using a double logarithmic paper, the distribution
resembles the classical distribution of towns typical of the developing
country. The graphs presented here differ with respect to the scores
employed when compared with the size of population of the towns commonly
used . The scores in these graphs are the functional scores;
hence the distribution and the prominence exhibited by Palembang (figure
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TABLE V-4.
FACTOR SCORES OF THE URBAN-SERVICES ORIENTED AND THE
TRADITIONAL ORIENTED TOWNS IN THE PROVINCE OF SOUTH SUMATRA
Rank Code Urban Service Score Code Traditional Score
No. No. Oriented Towns No. Oriented Towns
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
-18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
701
411
102
406
407
507
603
210
506
409
107
207
110
410
501
601
103
304
306
203
307
607
305
204
605
106
205
202
201
101
208
302
502
408
111
301
402
105
503
604
Palembang
Padang Tepong
Cempaka
Tanjung Sakti
Tebing Tinggi
Muara Lakitan
Banyu Asin II
Tanjung Batu
Muara Rupit
Kota Agung
Muara Dua Kisam
Muara Kuang
Muara Dua
Muara Pinang
Lubuk Linggau
Sekayu
Pengadonan
Gunung Megang
Tanjung Agung
Pampangan
Gelumbang
Babat Toman
Semendo
Pemulutan
Talang Kelapa
Martapura
Tulung Selapan
Tanjung Lubuk
Kayu Agung
Baturaja
Sirah Pulau Padang
Prabumulih
Bukit Lakitan Ulu
Pulau Pinang
Banding Agung
Muara Enim
Pagar Alam
Peninjauan
Tugu Mulyo
Banyu Asin III
991
732
704
634
613
592
588
563
560
551
550
546
535
534
518
517
506
503
495
494
485
485
483
477
468
466
465
464
462
459
459
458
448
447
445
444
444
444
440
427
401
501
505
108
205
407
208
410
302
303
203
101
103
206
301
403
207
603
202
604
504
402
502
506
701
107
601
305
307
607
210
102
109
304
507
201
306
204
406
201
Lahat
Lubuk Linggau
Merapi
Belitang
Tulung Selapan
Tebing Tinggi
Sirah Pulau Padang
Muara Pinang
Prabumulih
Talang Ubi
Pampangan
Baturaja
Pengadonan
Indralaya
Muara Enim.
Pendopo
Muara Kuang
Banyuasin II
Tanjung Lubuk
Banyuasin III
Muara Kelingi
Pagar Alam.
Bukit Lakitan Ulu
Muara Rupit
Palembang
Muara Dua Kisam.
Sekayu
Semendo
Gelumbang
Babat Toman
Tanjung Batu
Cempaka
Buai Madang
Gunung Megang
Muara Lakitan
Kayu Agung
Tanjung Agung
Pemulutan
Tanjung Sakti
Banding Agung
736
431
408
360
310
288
271
267
263
256
252
251
244
237
235
227
227
226
225
224
218
212
208
204
203
194
193
192
188
185
182
180
169
169
168
164
160
144
142
135
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TABLE V-4. (continued - 2)
Rank Code Urban Service Score Code Traditional Score
No. No. Oriented Towns No. Oriented Towns
Belitang
Rawas Ulu
Indralaya
Talang Ubi
Pendopo
Buai Madang
Banyu Asin I
Tanjung Raja
Lahat
Muara Kelingi
Jarai
Sungai Lilin
Merapi
Simpang Martapura
421
409
407
405
400
391
366
363
355
354
353
285
240
1
405
605
104
602
106
105
409
209
411
503
107
606
-505
408
Jarai
Talang Kelapa
Simpang Martapura
Banyu Asin I
Martapura
Peninjauan
Kota Agung
Tanjung Raja
Padang Tepung
Tugu Mulyo
Muara Dua Kisam
Sungai Lilin
Rawas Ulu
Pulau Pinang
Factor score table V-3.
41 108
42 505
43 206
44 303
45 403
46 109
47 602
48 209
49 401
50 504
51 405
52 606
53 404
54 104
Source:
120
115
108
104
101
99
95
86
76
71
68
33
10
1
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V-2) and Lahat (figure V-3) follow the urban services arid traditional
characteristics, respectively. Because they are scores of functional
ranking, they can be interpreted to reflect the functioning of urban
services, in scale 1, and traditional town services, in scale 2. They
are functions as results of the public policy on facility services thus
far implemented in each of the towns involved. The sustained policy in
facility provision, as already indicated, gives rise to the three
horizontal clusters, Palembang, Lahat, Lubuk Linggau areas, and vertically
.the urban-oriented as well as rural-oriented groupings in the province
of South Sumatra. It has also been pointed out that these horizontal
and vertical clusters caused inefficiencies to exist in the utilization
of public services by the population. They cannot be required to always
consume facilities in the kabupaten capitals. In this relation, sugges-
tion has been made to reorient the present policy based on the preference
of the larger segment of the population.
V-6. Primacy
The existence of one large town in a developing country such as
Indonesia, or one of its subregions, such as the province of South
Sumatra, is anticipated. It was a colonized land; thus, Palembang
serves as the head link-city between South Sumatra and the rest of the
country (particularly Java). The occurrence of primacy is commonly
viewed in a development-spread perspective. When left to its natural
forces, growth will first accumulate at that head link-city before
emanating out to the rest of the land. As mentioned in chapter 111-2-2,
Pedersen's works on Chile and his simulation study have been much
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FIGURE V--2 RANK SCORE RELATIONSHIP -
OF THE MODERN URBAN SERVICE FUNCTION OF TOWNS
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FIGURE V-3 .RANK SCORE RELATIONSHIP
OF THE TRADITIONAL SERVICE FUNCTION OF TOWNS
IN THE PROVINCE OF SOUTH SUMATRA 1975
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quoted to explain the process of development spread in a primacy situa-
tion.10 In addition, the preceding situations are also interpreted that
the primate city tends to have a paralytic effect upon the development
of smaller urban places, as well as that it tends to be parasitic in
relation to the remainder of the regional economy.11
In the context of development planning, deliberate action should
be carried out, so that "development spread" can be assured to occur.
This action is commonly translated to decentralize growth to the "inter-
mediate size towns" (between the primate city and the smaller towns) by
assigning them to function as centers. To come up to a similar policy
outcome, different explanations have sometimes been given. In a situa-
tion such as that of Palembang in South Sumatra, primacy is said to
deviate from a "well-defined system of cities" derived from a state where
steady economic development has been attained, and associated with a
1 0 Poul 0. Pedersen, "Innovation Diffusion in a National Urban
System," paper prepared for the Seminar on Information System for
Regional Development, Lund, Sweden, 1969; Pedersen, Urban-Regional
Development in South America: A Process of Diffusion and Integration
(The Hague: Mouton, 1974). Cited also in Berry, "City Size and Economic
Development," p. 140, also in T. Hermansen, "Development Poles and Devel-
opment Centers in National and Regional Development: Elements of a Theo-
retical Framework," in A. Kuklinski (ed.), Growth Pole and Growth Centers
in Regional Planning, The Hague: Mouton, 1972, p. 54. Later appeared
also in Pedersen, "Innovation Diffusion within and between National
Urban Systems," Geographical Analysis, 2 (1970), pp. 203-254.
. AB. J. L. Berry, "City Size and Economic Development: Conceptual
Synthesis.and Policy Problems, with Special Reference to South and South-
east Asia," in A. Jakobson and V. Prakash (eds), Urbanization and Na-
tional Development, (Beverly Hills, CA: Sage, 1971), p. 137.
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rank-size rule distribution of the urban areas following the Zipf formu-
lation.1 2  There have been studies showing evidences where increasing
urbanization and/or economic growth are correlated with a progression
toward rank-size distribution. The distribution of urban areas in both
developed and developing countries, including the South and Southeast
Asian region, is used to illustrate facts. Examples include Denmark,
the United States, Spain, Portugal, Poland, and Israel; and in Asia,
13
India, Pakistan, Malaysia, and the Philippines. In this relation, the
use of the rule is to hypothesize the projected future-size distribution
of towns based on the size of the primate city. This way, potential
growth centers of intermediate size found in the region under study can
be identified following the rule of the rank and size relationships.
There is still another explanation. Confronting such a situation
of underdevelopment as is exhibited by both primacy and urban-rural
dualism, regional development policy in-India has been suggested to
create "a complete spatial system of urban centers arranged in a hier-
archy from agro-urban towns through several intermediate types to the
1 2Zipf formula is expressed as: K=r. (pq), where k and q are
constants, r.= city's i's rank order accorhing to the population size.
p = the actual number of population living in city i. Plotted in double
log paper the relationship tends to be linear: log r= C- qlog P. Zipf,
G. K., Human Behavior and the Principle of LeastEffort (Cambridge, MA:
Addison-Wesley, 1949).
1 3 Berry, "City Size and Economic Development," pp. 80, 116-139,
esp p. 138.
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metropolis that growth and development .can be achieved." The policy
is meant to offset polarization and eliminate the urban-rural dichotomy.
It is believed that "development cannot be expected to occur, unless the
polarity of metropolis and village is replaced by a functionally inte-
grated hierarchy of communities of varying size."15 This idea has been
implemented in India with encouraging results.
1 6
In South Sumatra we deal with two cases: the duality of urban
versus traditional towns, characterizing the inadequacy of the towns'
services to the population; and the existence of the primacy of Palem-
bang characterizing the polarization of urban. development. As indicated
earlier, the spatial development problem is not of a core (primate city)
versus the heartland type, but of a system of internodes of interdependent
cities. Consequently at this point we have to foster the low-rank towns
within the framework of the system of cities. This study bases this
approach on similar experiences, particularly that of India. In addition,
14B. J. L. Berry and P. B. L. S. Rao, "Urban-Rural Duality in the
Regional Structure of Andra Pradesh," mimeographed, Chicago, no date,
p. 16. Also cited in E. A. J. Johnson, The Organization of Space in
Developing Countries (Cambridge, and London: Harvard University Press,
1970), p. 377.
15P. E. Desai, "Points for Consideration of the Research Call,"
International Seminar on Urban and Industrial Growth of Kanpur Region,
mimeographed, Kanpur, -India, December, 1966, p. 4. Also cited in Johnson,
Organization of Space in Developing Countries, p. 377.
16J. P. Shah, Economic Development and Cultural Change, 22, (2)
(January, 1974). Also in H. B. Fisher and G. Rushton, "Rural Growth
Centers: Experiences in the Pilot Research Project, 1969-1974," paper
presented at the Annual Meeting of the Association for Asian Studies,
San Francisco, March 26, 1975.
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on the national scale, for those Indonesian towns which exhibit diversity
of urban services, their.population size distribution takes the form of
rank-size distribution (figure V-4). On the other hand, South Sumatra
towns, with less diverse urban services, exhibit a primacy situation of
Palembang versus the rest of 'the other towns. This suggests that to
increase the level of services of the towns, means to increase their
diversity of the kind of socio-economic activities in these places. In
the South Sumatra context, this was to reorganize the hierarchy of
functional distribution by considering the minimum distance accessibility
among the towns involved. As mentioned, this action has promising
results.
It has to be-noted here that the stress is on creating a hierarchical
system of function, and not a hierarchy on the basis of size of urban
population. Indeed, the size of city it turned out is not a relevant
policy variable. 7 And improving the distribution should not be inter-
preted as attempting to move it toward rank-size relationships.18 As a
matter of fact, it has been demonstrated that every urban system is
organized system-wide, into a hierarchy of centers based on aggregate
17 W. Alonso, "The Economics of City Size," Papers and Proceedings
of the Regional Science Association, (26), (1971): 67-83. Fuchen Lo
and Kamal Salih, "Growth Pole and Regional Policy on Open Dualistic
Economies: Western Theory and Asian Reality," UNCRD, Nagoya, Japan,
1975, p. 23; H. W. Richardson, "City Size and National Spatial Strate-
gies in Developing Countries," The World Bank Staff Working Paper 252,
(April, 1977), paragraph 171, p. 67.
18 Richardson, H. W., "City Size and National Spatial Strategies
in Developing Countries," paragraph 172, p. 67.
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FIGURE V-4 RANK. SIZE DISTRIBUTION OF TOWNS
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economic power. The functional size of. centers in an urban hierarchy
19
is a universal latent dimension.
In this study, the urban service score is used as indicator of the
present level of the urban services.of the towns considered. When these
coefficients are used as weight in the minimum distance relationship
among center candidates, the organization arrived at represents the
present state of efficient services capacity that can be provided by
the towns. It is believed that this organization may provide an approxi-
mation of the optimal organization of centers for the region. As indi-
cated earlier, changes may indeed occur in the level of services
20
magnitude in the towns involved; but these changes are minimal. The
small changes may be assessed from the past five-year trend of public
development funding implemented in the region of South Sumatra.2 1
Taking the above into consideration, the problem becomes how to
arrive at that efficient organization of places as location of facilities
1 9Berry and Kasarda, Contemporary Urban Ecology, pp. 333-337.
20
- J. B. Parr, "Growth Poles, Regional Development, and Central
Place Theory," Papers of the Regional Science Association (31) (1973):
185-195. Also, Hermansen, "Development Poles and Development Centers in
National and Regional Development," p. 39.
2 1Pemerintah Daerah Propinsi Sumatra Selatan (Regional Gcvernment
of the South Sumatra Province): Laporan Singkat Tentang Pembangunan
Lima Tahun Ke-I (Nasional/Regional) 1969/1970--1973/1974, p. 11
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accessible for the user (would-be user) population in the region. Or,
how to organize the service centers in the region among the towns as
possible candidates?
What follows is an attempt at the organization of towns in the
region. As indicated in chapter 1, and mentioned also in the Introduc-
tion to this chapter, the score of the 54 towns will be used for the
analysis in chapter VI..
CHAPTER VI
THE MOST EFFICIENT ORGANIZATION OF CENTERS IN SOUTH SUMATRA
VI-i. Introduction
This chapter discusses the basic formulation of the P-median problem
and the Teitz and Bart algorithm used to -arrive at the most efficient orga-
nization of centers in the province of South Sumatra. Efficient centers
organization is obtained when no more substitution of a pair of centers
produces smallest average distance than what is already obtained. The
degree of efficiency is defined as the ratio of the average distance tra-
veled in the optimal configuration for the given number of centers to the
average distance traveled in the present configuration. Application of
this technique can yield several configurations of centers, from which is
derived the state of optimality relevant to the problem to be dealt with.
On the basis of the selected optimal criteria, efficiency among them is
compared. To arrive at the first approximation for the optimal organization
of centers in South Sumatra, the results are analyzed and evaluated with
respect to previously'determined characteristics of the region. This chap-
ter is concluded with a discussion on the limitation of the use of such
spatial organization of centers for spatial development framework.
VI-2. The P-Median Problem
For selecting the set of places as centers in the region which satis-
fies the population preference from towns within the transportation network
G. Rushton and H. B. Fisher, based on Teitz and Barth algorithm in
"Rural Growth Centers: Experiences in the Pilot Research Project 1969-1974,"
a paper presented at the Annual Meeting of the Association for Asian Studies,
San Francisco, March 26, 1975, p. 17.
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(thus as an undirected graph), according to the Hakimi theorem, the best
set is always found at the vertex of the network. Specifically the theorem
states that in an undirected graph, the best location of the centers would
be at the median of the network.2 The theoretical framework of the P-
median problem may be expressed in symbolic terms as follows:3 In an
undirected network G(N,A) with n nodes (towns, centers), p is some positive
integer (p = 1, 2, 3, ...). To choose p points on graph G indicatesd as set
Xxp - x, x 2 ' 3 9 ...3 , x p-1  xp
where d(x , j) is the minimum distance between any one of the points
x. X and the node j on G. Thus,
a p
d(X, j) = min d(x., j)
i p
Every node reflects an intensity of demand which serves as its
weight h.. Each node's demand is a fraction of the total demand generated
J
by the nodes of the graph
n
h. = 1
The average distance to any demand point is
n
h.d(X ,j)
j=1
2S.' L. Hakimi, "Optimum Distribution of Switching Centers in a
Communication Network and Some Related Graph Theoretic Problems," Opera-
tion Research 13 (1965): 462-465; Hakimi, "Optimum Locations of Switching
Centers and the Absolute Centers and Medians of a Graph," Operation Re-
search, 12 (1964): 450-459.
3Larson, R. C., Lecture Notes, Fall, 1977. For consistency
purposes, notations are changed by the author.
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The choice of p points X* on G is a set of P-medians of G if for
p
every XE G,
p
J(X*) J(X )
p p
where
n
J(X ) = h d(X ,j)
j=l
is finding the set of p locations which minimize the average travel
distance to (or from) the facility by service users. According to
-Hakimi's theorem mentioned earlier, at least one set of P-median
exists solely on the nodes of G. Therefore, finding the p optimal loca-
tions for the facilities can be limited to those n points that lie on the
nodes of G.
Revelle and Swain formulated the P-median problem as a linear pro-
gramming problem of the minimization of average time or distance which
people must travel to the facilities. Originally, the formulation
focused on the problem for public facility location with a fixed number
of facilities, and it was restricted to the number of locations at the
nodes of the network. At present, this formulation represents the basis
of the more general P-median problem, and in symbolic terms is as the
following:5
n n
Minimize Z = a. d.. x..
i=l j=1
4 Ibid.
5Revelle, C. S., Marks, D. and Liebman, J. C., "An Analysis of
Private and Public Sector Location Models," Management Science, 1970,
Vol. 16, pp. 692-707, p. 705.
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n
subject to x =1 i 1, 2, ... , n; that is, each demand
point is assigned to one and only one node.
x. .4 x... i, j = 1, 2, ... , n; if i # j no demand
will be assigned to a supply point that does not
also serve itself.
n
x. . = m the sum of the positive diagonal elements
j=1 E
equals m; that is, every supply point serves its
own demand.
x.. 0 i, j = 1, 2, ... , n
where
a. = the demand population at node i;
d.. = the shortest distance (time) from node i to
13
node j;
x.. = 1 if node i assigns to a center at j, 0 otherwise;
13
n = the number of nodes of the network; and
M = the number of central facilities to be located.
As pointed out in Chapter 1, according to Revelle et al., an integer
optimal solution of the above formulation can be obtained, unless the
problem to be dealt with is unique. From several heuristic algorithms
which have been developed, this study uses Teitz and Bart algorithm,6
which employs a substitution process in attaining the optimal solution
of a set of centers. It proceeds with determining the shortest distance
between a pair of centers and tries to improve the result with another
6Teitz, M. B. and Bart, P., "Heuristic Methods for Estimating the
Generalized Vertex Median of a Weighted Graph," Operation Research, 1968,
Vol. 16, No. 9, pp. 955-961.
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pair among the centers considered. When no more improvement in the shortest
distance is possible to be made and all pairs of centers have been exhausted,
the process stops.
VI-3. Requirements of the Teitz and Bart Algorithm
There are four requirements necessary for employing the Teitz and
Bart algorithm (see also' chapters I and III).
.VI-3-1. The Shortest Path Distance among All Pairs of Nodes under
Consideration
In the formulation this is the d... For the South Sumatra study the d..
between a pair of centers (towns i and j) are determined by measuring the
distance in kilometers for both road and rail, whenever the latter is avail-
able, for both modes of transportation are widely used. In measuring the
distance no distinction was made among'classes of roads: state roads or jalan
pegara; provincial roads or jalan propinsi; and kabupaten roads or jalan
kabupaten. This classification refers to the quality of the road as well as
to the source of maintenance responsibility. State roads are maintained by
the Department of Public Works in Jakarta and are the highest class of road.
The base map used, an updated reproduction of a 1955 U.S. Army map,
was provided by the Directorate of Agraria, Department of Home
Affairs. Other studies of the province of South Sumatra have used a
similar map as their base map. The towns regarded as potential centers
included in the distance matrix are 60, although our concern is with the
54 towns as identified in chapter V. As mentioned already, this study
uses the shortest path algorithm computer program written by Ostresh
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(1975). The shortest path distance matrix obtained from it is used as
input for the Teitz and Bart algorithm.
VI-3-2. The Weight of Each of the Towns Participating in the Selection
Process.
This is the a. in the Revelle and Swain formulation, or the h. in
the earlier formulation of the P-median problem. As mentioned earlier,
the weight figures are derived from the factor scores discussed in
chapter V. It should be noted that other sets of coefficients can also
be used as weights, such as size of population, agriculture output,
employment, or the number of specified facilities found in these towns,
depending upon the purpose of the study. Coefficients of factor 1 are
used to create a system of functions for the towns.
VI-3-3. The Number of Centers for a Given Level of Urban Hierarchy.
In the P-median context, this involves finding a multiple source
of efficient centers, following the definition of efficiency given in
section V-1, and which are associated with the levels of the South
Sumatran hierarchy of urban areas. Hence, the hierarchical system of
urban areas in the region under study has to be identified, as well as
an ideal hierarchical system.
The existing urban hierarchy follows the prevailing administrative
system. Thus Palembang, as the capital of the province, is the first-
order center (main center), followed by the six kabupaten capitals, then
the kecamatan towns. The number of towns at this latter level can be
traced from the policy implemented during the Repelita I (1969-1974) in
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South Sumatra. According to the Regional Government report, in this
First Five Year Plan period equal division of the development budget was
distributed to the kabupaten capitals, and then to the capitals of the
kecamatan. In each kabupaten there were four kecamatan towns - the capital
town of each kecamatan - designated as centers of the third order. In
this fashion, with the 54 towns examined in South Sumatra, the prevailing
hierarchy practiced by the government becomes: the first order is 1 (the
capital of the province, Palembang), the second order is 6 (the
kabupaten capitals), and the third order is 24, 4 kecamatan capital towns
in each of the 6 kabupatens. The 23 remaining towns belong to the
lowest order.
The objective of the ideal hierarchy of urban areas for South
Sumatra is to provide central-place services with a minimum number of
central places. In this regard, Christaller's framework market principle
(see chapter III, section 11-1-2-2) "would posit that central places should
be dispersed in a hierarchical arrangement over a landscape, so as to
maximize the distribution of various types of goods (both central and
8
dispersed) with the least number of central places." The configuration
of the centers if 1, 2, 6, 18, 54, etc. Within the 54 towns examined
in South Sumatra, the ideal situation has one main center at level I,
7South Sumatra Regional Government: "Laporan Singkat Tentang
Pelaksanaan Pembangunan Lima Tahun ke I (Nasional dan Regional) 1969/
1970-1973-1974 Dalam Daerah Propinsi Sumatra Selatan." 1975, p. 14,
dan Lampiran X.
Christaller, W., Central Places in Southern Germany, 1965,
Englewood Cliffs, N. J., Translation of German Edition, 1933. Also in
Johnson, E. A. J., The Organization of Space in Developing Countries,
Harvard University Press, 1975, p. 130.
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followed by another 2 centers of level II, then 6 towns at level III,
then 18 towns at level IV. If level V were to be included, with its
54 towns, then another 31 smaller communities would need to be added
to the 23 remaining kecamatan towns.
VI-3-4. Criteria to Arrive at the Optimal Solution.
It is important to determine the criteria for optimality. Speci-
fically, consideration should be made whether to set at a minimum the
average travel distance (or cost) of the population who will make the
trip to the centers, or to assume the farthest distance (maximum cost
affordable) that people are willing to travel to a center, or to combine
the previous two criteria as the basis for the optimal measure.
This third option establishes an average level of access among centers
and at the same time provides the person most disadvantaged by the
facility location the highest satisfaction possible.
It was stated in chapters IIIandTV that this study does not adopt
a predetermined distance as standard for the most efficient configuration
of centers for South Sumatra. To base the standard on the lowest level
of the existing hierarchy, the kecamatan, is to provide services to those
places where most of the population reside. In this vertical construct
the upper levels of would-be centers are a subset of the lower levels.
Horizontal integration treats the whole province as one entity. Hence,
in the selection process all potential centers have an equal chance to
be chosen.
Theoretically, an alternative way is to regard the lower level of
centers as a subset of the higher-level towns within the hierarchy.
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Thus, the top-level places should first be identified, and followed by
the lower-level towns (top-to-bottom approach). This latter approach,
however, treats reaching the larger proportion of the population as a
secondary goal. That is contrary to the objective of this study; there-
fore, it is not accepted as a possible solution. For comparison
purposes, nevertheless, top-to-bottom results will also be provided.
VI-4- The Most Efficient Organization of Centers in South Sumatra.
Two consecutive steps are followed to show that by applying the
technique explained in the preceding section, the most efficient confi-
guration of centers can be measured, and selection of the hierarchical
model can be made. Step 1 is to compare the organization of centers
between the existing governmental configuration and the ideal central-
place model configuration, and subsequently to compare each of these
configurations with the optimal configuration obtained from the Teitz
and Bart algorithm. Step 2 is to measure the loss and gain of
efficiency of the pattern of unconstrained centers and thus to seek the
precise number of centers for a given level of organization as well as
the constrained hierarchy, that is, the pattern of organization which
allows nesting of centers. Nesting provides a systemic interrelationship
of centers at all levels.
Efficiency as a measure is determined by calculating the percentage
difference between the existing average distance and that based on the
same unit in the unconstrainted configuration. When the percentages
given in Table VI-lare plotted on a graph (figureVI-1), it is readily
apparent that the existing configuration is the least efficient (dotted
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TABLE VI-1.
SPATIAL EFFICIENCY OF CENTERS IN THE PROVINCE OF SOUTH SUMATRA.
% Ineffi-
ciency of
Existing Optimal Existing
Maximum Average Maximum Average Average
Level of Number of Distance Distance Distance Distance Distance
Hierarchy Centers (KM) (KM) (KIM) (KM) (KM)
1i 1 293 148.80 266 119.67 24.34
11 2 242 406.35 200 93.78 43.40
3 200 76.90 171 71.73 7.21
III 6 150 55.99 134 45.03 24.34
IV. 18 113 31.43 83 18.49 69.98
23 113 29.74 64 13.46 120.95
V 24 113 26.38 64 12.53 110.53
27 113 22.28 36 10.19 118.65
29 85 17.34 86 8.93 94.18
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FLGURE VI-L EFFICIENCY COMPARISON OF CENTER S.- ORGANIZATIONS
IN. THE PROVINCE OF SOUTH SUMATRA
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line). When the ideal hierarchy of organization is adopted - but
retaining the selection of centers as in the prevailing organization -
it shows. improvement of efficiency (broken line). However, both of
the preceding types of organization are inferior when the ideal pattern
is spatially optimized, adopting the shortest distance principle (solid
line). To take an example, for level III with 6 centers (column 1), the
existing configuration can still be optimized by about 24.34 percent.
Table VI-2 exhibits the superiority of the bottom-up hierarchy
pattern measured in terms of thenumber of people who will possibly
travel among the centers. The objective of serving the largest numbers
of the population is attained following the hierarchy indicated by levels
III and IV. They have fewer total person distance (in 100 km) than the
top-down hierarchy (columns 4 and 6). Columns 7 and 8 show that even
when following the bottom-up pattern, the existing configuration is still
inferior to the optimal-ideal pattern.
Table VI-3 exhibits the efficiency of the average distances of the
constrained hierarchy (or bottom-up pattern) by comparing with the
unconstrained pattern. The levels of the configurations considered here
are the ideal type, thus following the 1, 2, 6, and 18 pattern. Each of
the unconstrained levels is the best configuration of centers from the
54 towns considered in the region, whereas the constrained hierarchical
pattern started from the best of 18 of the 54, then the best 6 centers
of the 18, followed by the best 2 of 6 and finally, the best center of
the two. In this fashion, the constrained pattern allows nesting among
the levels, and because the process begins at the local level, it
encourages the local population to take part both in initiating and
implementing policy decisions.
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TABLE VI-2
SPATIAL EFFICIENCY OF BOTTOM-UP AND TOP-DOWN HIERARCHY
IN THE PROVINCE OF SOUTH . SU'MATRA:
COMPARISON BETWEEN THE IDEAL SITUATION AND THE EXISTING
GOVERNMENT VIEW OF CENTER CONFIGURATIONS.
-HIERARCHICAL - PROCESS
IDEAL EXISTING (GOVERNMENT' S)
BOTTOM-UP TOP-DOWN
Num-
Level ber Total' Total Bottom-Up Total
of of Maximum Person Maximum Person Maximum Person
Hier- Cen- Distance Distance Distance Distance Distance Distance
archy ters (KM) (100 KM) (KM) (100 KM) (KU) (100 KM)
(1) (2) (3) (4) (5) (6) (7) (8)
I 1 239 32,185 266 30,691 293 38,162
II 2 239 23,893 239 23,622
III 6 134 11,550 141 11,879 150 14,358
IV 18 83 4,743 83 5,010
V 24 64 3,212 24,113 6,765
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TABLE VI-3.
COMPARISON OF AVERAGE DISTANCES BETWEEN
CONSTRAINED AND UNCONSTRAINED HIERARCHIES.
Uncon-
Constrained strained Constrained
Hierarchy Hierarchy Hierarchy's
Number Average Average Percentage
Hierarchy 'of Distance Distance of
Level Centers (1M) (KM) Inefficiency
125.50
93.17
73.83
58.96
52.91
47.99
53.71
III
119.67
93.78
73.44
56.75
49.94
45.03
4.9
-0.7
0.53
3.9
6.-
6.6
19.28
Inlcuding 2
Additional
Kabupaten
Capital
7*
8
8*
9
43.34
48.60
39.31
51.41
35.98
46.75
19.85
18.49
17.47
40.77
36.95
35.09
6.3
19.21
6.4
39.12
2.6
33.23
19.85
18.49
17.13
* When two Kabupaten capitals eliminated in the 6-configuration are in-
cluded (Lahat 401, and Sekayu 601)
** When Lahat (401) is includedSekayu is already a member in the 9 con-
figuration.
,
19
221
As a general rule the unconstrained configuration of centers gives
better efficiency than does the constrained hierarchy. Also when more
centers are assigned (thus moving toward the lower orders of centers),
the higher is the efficiency, that is, the lower.is the average distance
attained. However, the more centers that are assigned in each level,
such as increasing 18 to 19', the more efficiency loss does the con-
strained hierarchy suffer, except at level II, where the constrained
pattern is more efficient than the unconstrained, and at level III (6
centers), where there seems to be a good chance of gaining efficiency by
increasing the number of centers to 7 or 9 (an increase to 8 results in
greater efficiency loss). At level IV there is no difference between
the constrained and the unconstrained hierarchies, because both are
derived from the same 54 centers in the province.
The level I center presents an interesting case. In the con-
strained hierarchy, it is almost 5% less efficient than the main center
obtained in the unconstrained pattern. The location of the center in the
constrained hierarchy, Kota Agung (409) is more central than the center
in the unconstrained pattern. In comparison, Palembang as the present
main center has an inefficiency of more than 24 percent (Table IV-1). The
best town in the unconstrained pattern is Prabumulih (302), a service
center for oil mining located in Kabupaten Liot on the main transportation
network between Palembang and Liot capital, Muara Enim. In this case it
is the constrained hierarchy that selects the more efficient main center.
Figure VI-2 depicts the superiority in graph form.
The constrained hierarchy pattern also offers total distance saved
for travelers in the system. In the ideal pattern the advantage is
FIGURE VI---2
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particularly in the lower levels which notably are the larger segment of
the population (-see table VI-2).
The ideal hierarchy of the towns organization is shown in map VI-1.
Table VI-4 is the list of towns in the ideal configurations. Drawing a
line connecting Kayu Agung and Lubuk Linggau to divide South Sumatra
north and south, leaves 10 southern centers and only 6 northern centers.
Of these 5 centers are of the lowest level, whereas one center functions
as level III and IV (Palembang, 701).
At level IV, the best 18 of the 54 centers considered in the pro-
vince includes all the kabupaten capitals and important towns in their
population size and service index, and the average distance obtained is
31,43 km (table 'VI-1), The selection process of the Teitz and Bart
algorithm improves this configuration by 70 percent efficiency, and the
selected 18 centers are presented in column 1 of table VI-4, with an
average distance of 18.49 km along the centers. The distribution of the
level IV centers can be seen in Map VI-1, where it can be observed that
these centers are well distributed over the region, with a higher density
in the southern part corresponding to the population density of that
region. One point should be mentioned, that no town in kabupaten Liot is
selected as a center; hence the kabupaten capital Muara Enim is elimina-
ted. From the urban service facilities listed in table V-2 in chapter V it
can be envisaged that within the centers of level IV at an average dis-
tance of 18.5 km exist facilities such as public health clinics, mother
and child care clinics, bus terminals, a weekly market, primary. school
and langgar (Muslim chapels).
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TABLE VI-4.
SOUTH SUMATRA: THE IDEAL CONFIGURATION
Average Average Average Average.
Level Distance Level Distance Level Distance Level Distance
IV (km) III (km) II (kml) I (km)
Banding
Agung
Cempaka
Belitang
Muara
Dua Kisam
Muara
Kuang
Pampan gan
Kayu
Agung*
Kota
Agung
Muara
Rupit
Pendopo
Lahat*
Tanjung
Sakti
Muara
Lakitan
Pengadonan
Lubuk
Linggau*
Banyu Asin
II
Palembang*
Sekayu*
Belitang
Pendopo
18.5
Kayu
Agung*
Kota Agung
Lubuk
tinggau*
Palembang*
Pengadonan+
Muara Dua
Kisam+
Sekayu*
Kota Agung
48 Kayu
Agung*
93 Kota
Agung
125.5
Note: * The province capital and 6 kahupaten capitals.
+ additional centers selected in the 9 configuration.
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The selection of centers at level III involves choosing the best
6 of 18 towns with the administrative function of a kabupaten capital.
It was found that the average distance of 55.99 km given by the existing
configuration (table VI-1) can be improved by the Teitz and Bart algorithm
to 24.34 percent level of efficiency to give an average distance of 48 km
(column 4 table VI-4). In this final result, the configuration consists
of 3 kabupaten capitals (with (*) in col. 3, table VI-4) and an additional
.rice-center town of Belitang (108), Kayu Agung (409), and a town of coffee
and tea plantations, and the tea and rubber plantation town of Pendopo
(403). As indicated in table VI-4, this configuration too can still be
improved by 0.3 percent by increasing the number of centers to 7 by adding
Pengadonan (103). Skipping the configuration of 8 centers, the effi--
ciency at 9 centers can be decreased by 2.5 percent. The towns selected
include Juara Dua Kisam (107) and the kabupaten capital, Sekayu (601).
This configuration gives the average distance of 36 km.
To maintain level III centers at 6, but to include the kabupaten
capitals Lahat and Sekayu, is to lose efficiency by as much as 19.28
percent (table VI-3), or 13 percent less efficient than the configuration
obtained above (table VI-4, column 3). At an average distance of 48 km,
these towns should have facilities such as a small hospital, a junior high
school, the availability of medical doctors, registered nurses, profes-
sional offices providing legal and other professional services, and a
mosque. Of course as centers of a high level they are also supposed to
provide the facilities essential in the lower-level centers. When this
level of centers is associated with its counterpart in the government
scheme that prevails today, it also functions as kabupaten capital.
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In this regard the centers should also be able to provide services of
bank, apothecary, vocational schools, and daily market. Table VI-4 sug-
gests that in this level when sufficient budget is available for a con-
figuration of 9 centers, that is ideal. However, when a level of 6
centers is what the budget can afford, the consequence is that some
kabupaten capitals should not be designated as centers. The 6-center-
configuration with no kabupaten capit'al is more efficient than a scheme
that would include them.
Level II, with 2 centers, is the most efficient in the constrained
hierarchy consisting of Kayu Agung (kabupaten capital, 201) and Kota
Agung (409). The best two-center configuration in' the region of 54 towns
(unconstrained) considered are LubukLinggau (501) and Prabumulih (302).
Both latter towns have some urban services tendency and are located in the
main transportation network (road and rail) in the province. They are
more efficient than the constrained configuration by 0.7 percent. Thus
the option is open whether to take the two rural-oriented centers with the
consequence of improving the transportation facilities, or to choose the
pair that have the advantage in that respect but that are less efficient
by 0.7 percent. The same option again appears in this selection as appears
in the choice between Kota Agung and Prabumulih in level I: the ineffi-
ciency lies with the selection of the main center of the constrained
hierarchy plus the cost to improve the transportation access.
Level I and level II centers should have all facilities identified
in the urban services towns. The difference between these ideal centers
and the prevailing ones are with respect to their geographical locations
and administrative functions. Level II centers do not have their
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equivalent in the present-day hierarchical configuration in the government
scheme. In the ideal pattern the two centers are very centrally located,
dividing the province in two equally efficient service areas.
VI-5. Some Qualifications of' the Results
The hierarchy of centers obtained by this study is transportation
oriented. The field observation revealed that people use an interchange
of railroad and road transport, whichever is avialable. However, dis-
regarding road classifications or distinctions of modes of transport
brings the consequence of improvement necessary when a center is selected
which is located in the network of lower-class roads, such as the main
center of Kota Agung (409).
This study also does not attach specific weights for administra-
tive functions assumed by kabupaten capitals and the province capital.
This fact influenced the result for implementation purposes. Because of
the significance of the administrative status of some towns included in
the survey, efficiency measurements consisting of these towns have been
attempted in the selection process. The results show, however, that
efficiency loss is greater when certain capital towns which are not mem-
bers of. the efficiency group are enforced into the organization of centers.
All available data from reliable sources have been utilized. How-
ever, there were no data available concerning changes of either population
between censuses, or of labor force by sector by time period. Also data
could not be obtained on socioeconomic status, which requires the esti-
mation of income per capita per town and its differential per sector per
229
period. Nonetheless, because the hierarchy recommended by this study is
based on accessibility to the largest possible number of people, this
guideline for the organization of centers is believed to be adequate.
The bottom-up hierarchy has a level of efficiency which ranges
between 5 and 6 percent, compared to the optimal condition of centers in
each of the configurations constructed. However, the loss of efficiency
of that magnitude is compensated by the possibility of interaction which
is made possible in the hierarchical system attained. This interaction
is both intercenter and interlevel.
This system of centers is based on minimum distances, reflecting
the service area of specific facilities located in the centers. This
is valid theoretically, but it does not reflect the existing situation,
particularly with regard to the main center. In Kota Agung (409), there
are no general hospital, manufacturing activities, or education facility
at the university level. However, Prabumulih (302), the main center in
the unconstrained pattern, has a wider variety of facilities.
These characteristics lead to the conclusion that forcing the
hierarchy of centers such as identified for South Sumatra involves the
selection of an inferior main center. In view of the objective of this
study, to serve the lowest levels and largest segments of the population,
this organization serves its purpose. However, growth performance data
for these towns were not incorporated into the index employed, because
these data are not available. However, it is not for predicting future
growth that the index is valuable, but in identify-ing the current state
of regional development in order to assess in what manner it deviates
from a perceived optimum. Once the major discrepancies are identified,
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the policy maker can address the problem of rectifying them to benefit
the most users at the least cost to the provider.
CHAPTER VII
OVERVIEW, POLICY IMPLICATIONS AND CONCLUSION
The problem discussed in this dissertation is whether or not a net-
work of regional centers can be developed in Indonesia that is more effi-
cient than the one currently in use. Taking the province of South Sumatra
as the study area, this study examined its spatial socio-economic charac-
teristics, the hierarchy of its urban areas, and the way in which these
areas are used by the population. By defining the criteria of efficiency
and optimality from the response of the population toward facility con-
sumption, the construction of an efficient organization of centers in
South Sumatra is'attempted.
VII-l. Overview
The history of regional development in Indonesia reveals its tradi-
tionally strong centralized administrative system. At the national level,.
the government has always been heavily oriented toward Java, and regionally,
toward the capital cities of the provinces. The pre-Independent period
was characterized by resource exploitation; the early period of Indepen-
dence by industrialization; and the Modern Era by agricultural development
combined with agro-based industry policy. But nonetheless, even after an
attempt to emphasize regional development, regional disparity is still
severe in the country.
Because virtually no literature on such a development concept exists
on Indonesia, a review of the growth-pole concept -- a concept originated
in the developed countries -- is undertaken. In this review, in spite of
the ambiguity of the concept itself and the various interpretations given
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to it, there seems to be a consensus of opinion about the growth-pole
concept as a workable base for regional development theory. Central-place
concept is used as a referral scheme, and the centers identified in this
context function as a landscape or matrix of agglomeration points. In
this manner two-way interaction among centers and their tributaries as a
framework for the spread of the development is provided. This is an
essential characteristic that should be possessed by the regionalization
-.scheme.
Urban centers are places of agglomeration of various economic and
social activities. In this context, development can be achieved through
the provision of necessary facilities or new facilities which had not
existed previously. In a given region, therefore, the problem becomes
to locate efficiently centers providing desired facilities, so that the
majority of the people can be equitably served.
Review of past research led to the development of a conceptual
approach for the identification of an efficient organization of centers for
the province of South Sumatra. This approach was designed to yield guide-
lines for a regional development effort such as the current regionali-
zation scheme. Having established the theoretical background of the study,
empirical analysis in the South Sumatra region was carried out. This
empirical analysis was designed to obtain information on (1) whether towns
are regarded as centers by migrants, by entrepreneurs, by rural as well as
urban population; (2) the preference of each of the four population types
examined as to the location of facilities to be consumed; and (3) what
segment of population should these facilities be oriented to serve.
Following these analyses, data were gathered on the characteristics of
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towns in South Sumatra which have a minimum population of 20,000, or which
are capital towns of kecamatan or kabupaten. The data are population size,
size of employment per sector as determined by the census, and the pre-
sence of various kinds of social,- cultural, and economic facilities.
Samples from the above population groups were drawn in the field survey
conducted in the region.
The first step of the analysis was to establish that centers in South
Sumatra are centers for the consumption of various kinds of facilities.
The rural population (the majority) surveyed preferred to have these fa-
cilities located close to their places of residence. The discrepancy
between urban adn rural preferences of location cr-eates a spatial gap
between the urban and the rural population, which has led to the formation
of yet another spatial cluster of centers of orientation, dividing the
province into three subareas of facility consumption centers.
The next analysis was to examine the characteristics of urban areas
and their hierarchy in South Sumatra. There are two major types: the
urban services-oriented and the traditionally-oriented. Analysis of the
hierarchy of the towns revealed a primacy situation describing a concave
distribution. This led to the conclusion that the urban areas in South
Sumatra are less economically diversified than are the nation's urban
areas, which exhibit a rank size type distribution. In this connection
the necessity is to increase their service function and thus, create an
efficient organization of the lower levels of centers in the province.
The third analysis was that of the index of scores obtained in the
preceding examination of the urban hierarchy in order to determine the
most efficient organization of centers. Several criteria on the
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efficiency of services, the optimality level of organization, and the
approach to construct the hierarchy are determined. The central-place
model is used as a guide for the hierarchical ordering of the centers.
For the criteria to construct. the organization of towns to serve the
majority of the rural population, the bottom-up approach is chosen as the
first approximation of the towns' efficient organization. Finally, the
calibration of the result was made to evaluate the advantages and limi-
tations of this system for implementation.
VII-2. Findings
On the basis of the efficiency criteria, the hierarchy of organiza-
tion has four levels, and the number of centers as member in each of the
configurations is modified from the central-place model by measuring the
efficiency:
Level of Hierarchy Number of Centers
1 1
II 2
III 9
IV 18
Because the objective is to serve the large rural population, the organi-
zation is oriented to the bottom level; the top levels are the subset of
the bottom level. The configurations are best in terms of their efficiency
in access to services. Not all the towns selected in each of the confi-
gurations are kabupaten capitals, a problem to be concerned with in the
implementation stage in Indonesia, where it is common that center is
synonymous with administrative function. Another problem is the assumption
of the homogenous condition of the transportation network. . The centers
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selected have to be viewed within a framework of possible additional
transport network overhead investment, particularly when loss of effi-
ciency is greatest at the top level. In other words, adoption of the most
efficient hierarchy must be seen as a sacrifice of efficiency at the top
level.
VII-3. Implications for Planning
The study is designed to be of interest to the policy-maker. In
particular, other provincial governments may find it useful to cope with
solving locational problems for facilities in their areas. Policy insight
can be derived from the point of view of the public as the user as well
as from that of the government which provides the facilities.
VII-3-1. The Importance of Location Selection to the Regional Policy-
maker.
The primary focus of this study is on the most efficient and equi-
table location of various facilities for the largest possible segment of
the population in South Sumatra. The problem encountered by the policy-
maker in South Sumatra is to decide how best (where) the most efficient
location of facilities should be provided (located), which implies where
the public investment should be best distributed to yield the highest
benefit for the population.
. From our study on population patterns of service consumption, the
distinction between farmers and urban population for health services,
shopping, and education proved to be important. Generally, farmers are
oriented to places close to home, whereas urban residents have a larger
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range of choices and the means to accomplish it. These preferences by
these two groups of population led to a separation of orientation:
kecamatan capitals and in some cases kabupaten capitals are centers for
the rural population, and Palembang is the center for urban consumers.
Thus, facility provision should be located according to existing spatial
preferences.
As in previous studies, it was found that those migrants surveyed
regard cities or towns as their permanent destinations. Urban life has
been improving for them, and they plan to stay in the towns where they
are currently residing. No pressure of any kind can be established that
prompted them to- leave their former homes, although most migrants have
close ties with their places of origin.
This information describes the interrelationships among centers as
places of public investment for the location for facilities, the user
population, and the migrants. A less careful selection of centers may
result contrary to what was intended to be, among others, the permanent
shift of population from the rural areas as well as from other smaller
towns to the kabupaten capitals or even to Palembang. A policy formulation
with insight of this relationships may be more likely to succeed. To base
the policy on the natural tendency of the population preference so that
these consumers can possibly satisfy their needs will have better chance
to work. Policy which runs counter to population natural tendency may
induce the result to be negative.
Analytically, to improve the distribution of the towns in South
Sumatra into a more efficient organization of centers necessitates the
translation of the objective of the provision of services as part of a
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development program into the solution of the problem. The index construc-
ted in the previous analysis indicates each town's potential for service
demanded by the people, and it represents also the magnitude of chances
each stands in the selection process. The result indicates the aggregate
average travel expected to be saved by the population (Table VI-1). The
framework can accommodate the consumption of essential services: educa-
tion, shopping (market), health care, industrial and manufacturing
activities, as well as other more general services. Moreover, this frame-
work may help reduce the pressure of migration, among other places, to
Palembang, where it has become a heavy burden. One way of dealing with
this tendency is by formalizing the growth-centers program as part of the
national urban growth strategy. This would accept the process of concen-
tration of facilities as well of other economic activities in the urban
areas to reduce the primacy of Palembang as well as some kabupaten capi-
tals. This may be achieved, to begin with, by encouraging the location
of facilities in towns of lower levels of the urban hierarchy. Thus,
what is presented above is an alternative way of providing guidelines in
allocating government development expenditure to be decentralized from the
primate city of Palembang and the kabupaten towns, and at the same time,
to benefit the largest possible number of the population.
VII-3-2. Issues to be Solved.
Another issue is that each of the administrative units -- because of
local pride or the availability of governmental subsidy -- is expected to
have a center designated in the area. In fact, this study, based on infor-
mation gathered by local officials themselves, indicated that not all
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kabupaten capitals are selected as members of an efficient configuration.
Moreover, no town of kabupaten Liot is selected as a center. This fact
poses a dilemma for policy-makers at the provincial level. Adhering to
the objective to serve the majority of population efficiently and equit-
ably yields a political risk for the regional or the central government.
There are two points worth considering: (1) the configuration of centers
is a function of their prevailing characteristics, which may change over
time. It is not a permanent designation and it does not alter the
administrative function of the government hierarchical system. Periodic
up-dating following the Five Year Plan period may be done; (2) the
different functions assumed by the service center and the seat of adminis-
trative power should be translated into the program, which appropriately
is the task of the government's regional planning offices (the Bappeda).
Within the centralized system of the government in Indonesia the issue can
hopefully be solved.
To deal with this potential problem, the study figured the loss of
efficiency that would be paid if all kabupaten capitals are forced in the
hierarchy of centers. In other words, when the regional development (bud-
get) programs are willing to assume the possible expense of inefficiency,
a particular configuration based on political or other similar reasons may
be retained as framework while benefiting from the insights gained from
this approach in individual policy applications.
VII-3-3. Methodology.
Another important aspect of the study is the methodology employed.
To attack the problem of efficient utilization of centers by the population,
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information was gathered pertaining to the use of services from people's
places of residence. The aim was to establish a spatial basis with respect
to facility consumption. Similar origin-destination studies, such as of
transportation and migration patterns, confirm the shortest-distance
preference by the user population. The implication of the findings of
this principle extends not only to the distinction of urban versus rural
population patterns, but also to the economic activities of both farmers
and entrepreneurs, as well as to the social status of the population
involved.
This study uses an indirect approach to the process of choosing
centers for development. In a direct approach, economic performance
measures are included. The indirect approach has been chosen in light
of the deficiencies of detailed statistical data in Indonesia, and in
particular, in South Sumatra. In this case, centers utilization by the
users, as a form of the process of development diffusion, can at best be
measured in terms of the response of the user population.
In growth-center strategy, a region is perceived to be divided into
a pattern of fields of influence, one for each center. To design such a
pattern, the question becomes: how many centers, given the distances
among them, should there be designated to efficiently penetrate the
region? This problem calls for the study of the urban areas as providers
of services. Factor analysis uncovers two important points: (1) the
nature and characteristics of the urban areas in South Sumatra so that
the underlying characteristics of the urban areas can be identified; (2)
the spatial distribution of the towns considered. The distribution tells
whether or not an unbalanced situation exists of service prbvision among
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these towns. Generally, excessive differences of service function and
population size of the town, or primacy, exist in a developing country
such as Indonesia. The existing policy on public investment allocation
of facilities helps influence this primacy situation. Consumption of
services at only the main centers hurts both the government as the pro-
vider as well as the population as the consumer. In addition to capacity
overload and a consequent lower level of services delivered, welfare and
-development benefits cannot be distributed to the potential user when
access is too far for him to travel to receive them. One way to correct
this situation is to increase the level of services provided by the
majority of rural towns. This is done by designating these rural towns
as centers, ensuring that these places will receive additional facilities
in order to function as centers for their surrounding areas. The problem
now becomes one.of selecting the most optimally located towns to penetrate
the region equitably in an organized system.
The problem in practice is to select centers from among those towns
located in the region's transportation network. Allowing two-way inter-
actions between one center and another, the problem is analogous to the
P-median problem. Independently, factor analysis and heuristic algorithm
techniques each has wide application. The former is used to analyze
urban structure and latent characteristics of urban areas, the latter to
solve the location allocation problem of specific facilities in urban
areas. No combination use such as in this study has been attempted,
particularly in examining the basis of the regionalization framework in
Indonesia.
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VII-4. Conclusion
The South Sumatra study has demonstrated the use of the two tech-
niques in combination, which join to form a promising conceptual tool.
Admittedly, the results of the study have limitations and shortcomings,
specifically on the data used. Nevertheless, the data are the most
complete available at the time of writing this dissertation. When a
future similar study is undertaken, given available time and resources,
more detailed data can possibly be prepared, and better results may be
interpreted.
The South Sumatra study still needs to be perfected. Ideally, in
addition to the administration factor, one would like to include two-time
period data on economic performance and population, employment, and
facilities changes in the towns involved. Unfortunately, at the time of
preparing this dissertation none of these detailed data were available,
for Indonesia has just one-time census well documented and computerized.
Nonetheless, what this study has achieved may serve to help future
research on spatial efficiency of urban areas as centers in a given
region.
A P P E N D I C E S
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APPENDIX I-1
FORMS TO BE COMPLETED BY TOWN OR CITY GOVERNMENT
South Sumatra
Cooperative Regional Development Project
LEKNAS-IDRC
Form to be Completed by Town or City Government
Form code
Card number
Urban area code
Population (Census of 1971)
Date
I. Administrative Governmental Offices
a. Village
b. Marga
c. Kecamatan
d. Kabupaten
e. Police
f. Court
.11. Commercial Establishments and Facilities
1. Retail stores
a. General
b. Clothing
c. Fabric/materials
d. Drug
e. Hardware
f. Gold/jewelry
2. Wholesale outlets
a. Food/beverage/tobacco
b. Textile
c. Handicrafts
d. Various manufacturing
products
3. Markets
a. Daily
b. Weekly
4. Industrial facilities
a. Handicrafts
b. Food/beverage/tobacco
c. Building materials
d. Rubber remilling
e. Printing/publishing
f. Plastics/chemicals
g. Nonmetal
Book/stationery
Furniture
Bicycle
Electrical appliance
Specify other
Live animals
Slaughterhouse
Specify other
Seasonal
Night (pasar mambo)
Textile/weaving
Metal
Clothing/shoe
Transport equipment
Wood processing
Mechanical/electrical
Specify other
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5. Financial facilities
a. Cooperative
b. Bank
6. Services
a. Barbershop
b. Photo studio
c. Laundry
d. Beauty salon
e. Tailor
f. Lawyer
7. Public utilities
a. Post office
b. Electric and power company
c.' Telephone company
c. Pawnshop
d. Specify other
Notary
Accountant
Building contractor
Hotel or inn
Restaurant
Specify other
Water supply company
Gas company
III. Transportation
Railway
Bus
Opelet
Boat
5.
6.
7.
Bemo
Becak
Airplane
IV. Health Care Services
1. Facilities
a. Mother-and-child care
clinic
b. Public health center
c. Infirmary
2. Professionals
a. Nurse
b. Midwife
c. Dukun
d. M.D. general practitioner
V. Educational Facilities
1. General
a. Kindergarten
b. Elementary school
c. Development school
(elementary level)
d. Junior high school
Small hospital
General hospital
Other (eye, mental health,
etc.)
M.D. specialist
Pharmacist
Shinshe (Chinese physician)
High school
Special school for the
handicapped
Academy
University
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2. Vocational Schools
a. Technical school
b. Home economics
c. School of commerce
d. School of agriculture
e. Junior high technical
school
f. Home economics at high
school level
3. Adult Education courses
a. Typing
b. Language
c. Dressmaking
d. Electronics
g. School of commerce at
school level
h. School of agriculture
high school level
i. Teacher's high school
j. School of forestry at
school level
high
at
high
Mechanics
Cooking
Flower arrangement
Specify other
4. Parochial schools
a. Muslim elementary school (madrasah)
b. Muslim traditional boarding school (pesantren)
c. Muslim teachers school
d. Non-Muslim teachers school
VI. Religious, Social, and Cultural Facilities
1. Religious
a. Mosque
b. Langgar
c. Church
2. Social and Cultural
a. Youth center
b. Public library
c. Correctional institution
d. Town assembly hall
3. Entertainment
a. Cinema
b. Theater
c. Amusement park
d. Soccer field
e. Basketball court
f. Badminton court
Buddhist temple
Confucian temple
Specify other
Orphanage
Center for elderly
Fine arts
Music
Specify other
Tennis court
Swimming pool
Gymnasium
Sports stadium
Specify other
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VII. Regional Orientation
1. What city newspapers circulate
a. Jakarta
b. Palembang
c. Kabupaten capital
d. Capital of another pro-
vince (see list)
here?
e. Capital of another kabupaten
(see list)
f. Specify other
2. What city magazines or periodicals circulate here?
a. Jakarta c. Specify other
b. Palembang
3. What city broadcasting stations can be received here?
a. Jakarta e. -Medan
b. Palembang f. Specify other
c. Padang
246
APPENDIX T-2
INTERVIEW GUIDE FOR URBAN ENTREPRENEURS
-II
South Sumatra
Cooperative Regional Development Project
LEKNAS-IDRC
Interview Guide for Urban Entrepreneurs
Code of Questionnaire
Card Number
Respondent's Number
Interviewer's .Code
Date
I. Characteristics of Respondent
1. Name
2. Age
3. Sex
a. Male
4. Marital status
a. Single
b. Married
b. Female
Widowed
Divorced
5. Religion
a. Muslim
b. Christian (Protestant)
c. Christian (Roman Catholic)
d. Buddhist
6. Family size
a. 1
b. 2
c. 3
d. 4
7. Education of Respondent
a. No formaleducation
b. Completed literacy program
c. Elementary school not
completed
d. Elementary school with
diploma
e. Junior high school not
completed
Hindu
Confucian
Specify other
5
6
Specify number over 6
f. Junior high school with
diploma
g. High school not completed
h. High school with diploma
i. University not completed
j. Hold university degree
k. Specify other
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II. Type of Business
1. Processing-manufacturing
a. Food
b. Drink
c. Clothing
D. Textile
e. Rubber
2. Retail store
a. Food
b. Drink
c. *Traditional drug (jamu)
d. Textile
e. Sporting goods
f. Vehicles
g. Hardware
3. Services
a. Medical (M.D. general
practitioner)
b. Medical special (M.D.
specialist)
c. Midwife (dukun)
d. Barber
e. Beautician
f. Transportation
4. Type of business
a. Incidnetal or temporary
b. Permanent
5. Ownership of business
a. Self
b. Family
c. Public
d. Cooperative
Metal
Furniture
Leather
Specify other
Furniture
Stationery
Toys
Building materials
Pharmacy
Specify other
Legal (lawyer)
Notary
Public accountant
Building contractor
Hotel or inn
Restaurant
Laundry.
Tailor
Specify other
Government-supported
Specify other
Local government
National government
Specify other
6. Manpower needed
a. Yes; as (1) domestic servant; (2) helper; (3) transporter
of product; (4) marketing; (5) specify other
b. None
7. Workers' place of origin
a. Within the family
b. Neighbors
c. From the same kecamatan
d. From another kecamatan
within the same kabupaten
e. From another kabupaten
f. From another province on
Sumatra
g. From Java
h.- From another province in
Indonesia
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8. Number of workers
a. Less than 50 c. More than 100
b. 51-100
9. Size of business in million Rupiah (1975)
a. Less than 10 c. 25-50
b. 10-24 d. More than 50
10. Total electricity capacity in kilowatt-hours:
11. Receipts per month in Rupiah (1975):
III. Marketing and Transportation
1. Location of Market or service area
a. Local d. Other provinces in Sumatr
b. Other kecamatans in the e. Java
kabupaten f. Other provinces in Indone
c. Other kabupatens (see g. Export
coded list)
2. Means of transportation
a. Railroad f. Cart
b. Bus g. Becak
c. Automobile h. Boat
d. Truck i. Specify other
e. Motorcycle
3. Origin of raw materials
a. Local d. Other provinces in Sumatr
b. Other kecamatans in the e. Java
kabupaten f. Other provinces in
c. Other kabupatens Indonesia
IV. Financial andEducational Assistance
1. Which of the following Banks assist your business?
a. B.N.I. 46 e. Bank Dagang Negara
b., Bank Rakyat Indonesia f. Bank Exim
c. Bank Indonesia g. None
d. Bank Bumi Daya h. Specify other
2. Problems encountered in obtaining a loan
a. Complicated procedure d. Cannot produce collateral
b. Time-consuming procedure e. None
c. High interest rate f. Specify other
3. Are there any "upgrading" or "informational" courses given in
your area?
a. Yes b. No
a
sia
a
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4. If Yes-, did you participate?
a. Yes b. No
5. By whom are these courses initiated?
a. Local government c. Private institution
b. National government
VI. Facility Consumption
1. Where'do you sent your children to school (select from the
attached list) for
a. Elementary school c. High school
b. Junior high school d. University
2. Where do you go for medical treatment?
a. Nowhere (self-treatment) d. Medical doctor
b. Dukun e. Specify other
c. Registered nurse or mantri
Select location of the places from the attached coded list.
3. How far is the nearest clinic from your place of residence (in
km)? Name the place from the attached coded list.
4. What is the most common illness found in your area?
a. Malaria f. Eye
b. Diarrhea g. Skin disease
c. Leprosy h. Influenza
d. Malnutrition i. Specify -other
e. Cholera
5. Who generally delivers birth in your area? Where?
a. Dukun, in d. Medical Doctor, in
b. Registered nurse in e. Specify other
c. Midwife, in
6. How far is your place of worship from your residence?
a. Mosque km located at
b. Langgar km located at
c. Church km located at
d. Chinese temple km located at
e. Buddhist temple km located at
f. Specify other
7. In what kinds of recreation do you commonly participate? Where?
a. Cinema at e. Town's recreation center
b. Theater at f. Sports (specify)
c. Traditional show at g. Other
d. Zoo at
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8. How often do you visit these places?
a. Never d. More than once in a week
b. Once a month e. Every day
c. Once a week
9. What means of transportation do you use?
a. On foot h. Opelet
b. Bicycle . i. Bus
c. Bullock Cart j. Automobile
d. Becak k. Truck
e. Cart 1. Railroad
f. Boat m. Plane
g. Motorcycle n. Specify other
10. How far (in km) is the nearest transportation terminal from
your residence?
11. Market
a. Location most often used (see coded list)
b. Number of times per week held.:
c. Distance from residence: km
12. Traveling
a. Towns most often visited (see list)
b. Purpuse of visit: (1) business affairs; (2) family or
private affairs; (3) shopping; (4) health care; (5) re-
creation; (6) education; (7) specify other
VII. Regional Orientation
1. What city newspapers circulate in your area?
a. Jakarta d. Other province capital (see list)
b. Palembang e. Other kabupatne capital (see list)
c. Kabupaten capital f. Specify other
2. Do you subscribe to a newspaper?
a. Yes b. No
3. What city periodicals or magazines circulate in your area?
a. Jakarta c. Specify other
b. Palembang
4. Do you subscribe to any of them?
a. Yes
5. Do you have a radio:
a. Yes
b. No
b. No
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6. What city broadcasting stations can be received in your area?
a. Jakarta d. Medan
b. Palembang e. Specify other
c. Padang
7. To which city broadcasting stations do you listen most often?
a. Jakarta d. Medan
b. Palembang e. Specify other
c. Padang
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APPENDIX T-3
INTERVIEW GUIDE FOR MIGRANTS
III
South Sumatra
Cooperative Regional Development Project
LEKNAS-IDRC
Interview Guide for Migrants
Code of Questionnaire
Card Number
Respondent Number
Interview Location Code
Date
I. Characteristics of Respondent
1. Name of Respondent
2. Age
3. Sex
a. Male
4. Marital status
a. Single
b. Married
b. Female
Divorced
Widowed
5. Religion
a. Muslim
b. Christian (Protestant)
c. Christian (Roman Catholic)
d. Buddhist
6. Family size
a. 1
b. 2
c. 3
d. 4
7. Education
a. No formal education
b. Completed literacy program
c. Elementary school not
completed
d. Elementary school with
diploma
e. Junior high school not
completed
e. Hindu
g. Confucian
g. Specify other
e. 5
f. 6
g. Over 6
f. Junior high school with
diploma
g. High school not completed
h. High school with diploma
i. University not completed
j. Hold university degree
k. Specify other
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II. Respondent's History and Reasons. to Migrate
1. List places of residence before present location (start with
the last place of residence)
2. Main reasons for changing location
a. To follow head of family (clan) (parents, older brother,
spouse)
b. To continue education
c. To look for a job
d. To take up a job
e. Security
f. As an employee relicated by employer
g. To obtain better facilities
h. To lessen cost of living
i. To follow a friend from the same village or neighborhood
k. Specify other
3. Did you plan to move to this location?
a. Yes b. No
4. How long have you been here? Years and months
5. Do you plan to stay here permanently?
a. Yes b. No
6. If Yes, give reason (see item 2)
7. If No, when are you here?
a. At harvest time c. -When there is famine
b. At planting time elsewhere
d. Specify other
8. Do you plan to move to another place?
a. Yes . c. Don't know
b. No
9. If Yes, state location from coded list
10. If Yes, state reason (see item 2)
11. Conditions at former residence
a. Famine c. No disaster
b. Natural disaster d. Specify other
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III. Relation and Orientation to Other Places
1. What places do you visit often? (see coded list)
2. What means of transportation do you use?
a. On foot g. Motorcycle
b. Bicycle h. Oplet
c. Bullock cart i. Automobile
d. Becak j. Bus
e. Horse-drawn cart k. Truck
f. Boat 1. Specify other
3. What dialect do you use at home?
a. Palembang f. Batak
b. Komering g. Sunda
c. Melayu h. Jawa
d. Semendo i. Bugis
e. Minang j.. Specify other
4. How many of your friends from your former residence village are
there in your neighborhood?
a. None d. More than 50%
b. Very few e. Almost all
c. Less than 50% f. All
IV. Educational Background
1. Of respondent
a. No formal education f. Junior high school with
b. Completed literacy program diploma
c. Elementary school not g. High school not completed
completed h. High school with diploma
d. Elementary school with i. University not completed
diploma j. Hold university degree
e. Junior high school not k. Specify others
completed
2. List any kind of courses taken by spouse.
3. What is the highest education obtained by your eldest child?
4. What kind of informal education does he or she have?
5. What is the highest education obtained by your other children?
6. What kind of informal education do they have?
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V. Economic Background
1. What is your present occupation?
a. Unemployed
b. Student
c. Laborer
d. Farm hired hand
e. Fisherman
f. Government servant
g. Private employee
h. Farmer of own cultivated land
i. Business person
j. Specify other
2. What is your average income per month in Rupiah (1975)
a. Less than 500 d. 2,000-5,000
b. 500-1,000 e. 5,000-10,000
c. 1,000-2,000 f. More than 10,000
3. What is your monthly expenses in Rupiah (1975)
a. Less than or equal to 500 d. 2,001-5,000
b. 501-1,000 e. 5,001-10,000
c. 1,001-2,000 f. More than 10,000
4. Do you have a second job? Specify especially if it is not
listed in item 1.
5. What is your monthly income from your second job? See item 2.
6. Give other income earners in your family
a. None d. Parents
b. Child e. In-laws
c. Relatives f. Specify other
7. What was your occupation prior to coming here?
a. Unemployed g. Private employee
b. Student h. Farmer of own land
c. Laborer i. Entrepreneur
d. Farm hired hand j. Self-employed
e. Fisherman k. Specify other
f. Government employee
8. What was your income in Rupiah
a. None
b. Less than 500
c. 500-1,000
d. 1,00-2,000
1975?
e.
f.
g.
2,000-5,000
5,000-10,000
More than 10,000
9. What was your first job here? See item 1.
10. What was your income for that job? See item 2.
11. Are there any "upgrading" or "informational" courses given in
your area?
a. Yes b. No
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12. If Yes, which of them did you follow?
a. Bimas / Inmas c. Religious instruction
b. Family planning d. Specify other
VI . Facility Consumption
1. Where do you send your children to school (select from the
attached list) for elementary school
a. Elementary school c. High school
b. Junior high school d. University
2. Where do you go for medical treatment?
a. Nowhere (self-treatment) d. Medical doctor
b. Dukun e. Other (specify)
c. Registered nurse or mantri
Select location of the places from the-attached coded list.
3. How far is the nearest clinics from your place of residerce
(in km). Name the place from the attached coded list.
4. What is the most common illness found in your area?
a. Malaria f. Eye
b. Diarrhea g. Skin disease
c. Leprosy h. Influenza
d. Malnutrition i. Specify other
e. Cholera
5. Who generally delivers birth in your area? Specify the place
of location
a. Dukun in d. Medical doctor, in
b. Registered nurse in e. Specify other
c. Midwife in
6. How far.is your place of worship from your residence?
a. Mosque km located at
b. Langgar km located at
c. Church km located at
d. Confucian Temple km located at
e. Buddhist Temple km located at
f. Specify others
7. In what kind of recreation do you commonly participate?
a. Cinema at e. Towns Recreation Center
b. Theater at f. Sports (specify)
c. Tradition show g. Others
d. Zoo
8. How often do you visit these places?
a. Never d. More than once in a week
b. Once a month e. Every day
c. Once a week
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9. What means of trans.portation do you use?
a. On foot h. Opelet
b. Bicycle i. Bus
c. Bullock Cart j. Automobile
d. Becak k. Truck
e. Cart 1. Railroad
f. Boat Tn. Airplane
g. Motorcycle n. Specify others
10. How far (km) is the nearest transportation terminal from your
residence?
11. Market
a. Location most often used (see list)
b. Number of times per week held:
c. Distance from residence: km
12. Traveling
a.- Towns most often visited (see list)
b. Purpose of visit: (1) business affairs; (2) family or
private affairs; (3) shopping; (4) .health care; (5) re-
creation; (6) education; (7) specify other
VII . Regional Orientation
1. What city newspapers circulate in your area?
a. Jakarta e. Other kabupaten capital
b. Palembang (see list)
c. Kabupaten capital f. Specify other
d. Other province capital
(see list)
2. Do you subscribe to a newspaper?
a. Yes b. No
3. What city periodicals circulate in your area?
a. Jakarta c. Specify other
b. Palembang
4. Do you subscribe to any of them?
a. Yes b. No
5. Do you have a radio?
a. Yes b. No
6. What city broadcasting stations can be received in your area?
a. Jakarta d. Medan
b. Palembang e. Specify other
c. Padang
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7. What city broadcasting stations do you listen most often to?
a. Jakarta d. Medan
b. Palembang e. Specify other
c. Padang
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APPENDIX 1-4
INTERVHI±W GUIDE FOR FARMERS
IV
South Sumatra
Cooperative Regional Development Project
LEKNAS-IDF<C
Interview Guide for Farmers
Code of Questionnaire
Card Number
Respondent Number
Interviewer Code
Date
I. Characteristics of Respondent
1., Name
2. Age
3. Sex
a. Male
4. Marital status
a. Single
b. Married
5. Religion
a. Muslim
b. Christian (Protestant)
c. Christian (Roman Catholic)
d. Buddhist
6. Family size
a. 1
b. 2
C. 3
d. 4
7. Education of Respondent
a. No formal education
b. Completed literacy program
c. Elementary school not
completed
d. Elementary school with
diploma
e. Junior high school not
completed
b. Female
Widowed
Divorced
Hindu
Confucian
Specify other
5
6
Specify number over 6
f. Junior high school with
diploma
g. High school not completed
h. High school with diploma
i. University not completed
j. Hold university degree
k. Specify other
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II. Type of Farming
1. Sawah (wet rice-field cultivation
a. Paddy
b. Corn
c. Soybean
d. Peanut
e. Cassava
2. Dry-field farming
a. Paddy
b. Corn
c. Soybean
d. Peanut
e.. Cassava
3. Privately owned estates
a. Tea
b. Rubber
c. Coffee
d. Clove
e. Peppers
4. Government-owned and -operated
a. Tea
b. Rubber
c. Coffee
d. Clove
e. Peppers
5. Type of farm
a. Seasonal
b. Government-supported
6. Ownership
a. Self
b. Family
c. Public
d. Cooperative
7. Irrigation system
a. Rain
b. Gravitational.
8. Cultivated land (in hectares)
a. Less than 1
b. 1-5
es
)
f. Sweet potato
g. Green bean
h1. Vegetables
i. Specify other
f. Sweet potato
g. Green bean
h. Vegetables
i. Specify other
f.. Macademia nuts
g. Coconut
h. Pineapple
i. Fruitsj. Specify others
tates
f. Macademia nuts
g. Coconut
h. Pineapple
i. Fruitsj. Specify others
c. Specify other
Local government
National government
Specify other
Lebak (village organized)
Specify other
5-10
More than 10.
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9. Person-days of work required
a. During preparation period; (1) less.than 50; (2) 50-100;
(3)100-200; (4) more than 200
b. During planting period: (1) less than 50; (2) 50-100;
(3) 100-200; (4) more than 200
c. During harvest time: (1) less than 50; (2) 50-100;
(3) 100-200; (4) more than 200
10. Do you have an occupation in addition to farming?
a. Yes b. No
11. If
a.
b.
C.
Yes, what is your other occupation?
Regional government e. Labor
Commercial f. Military
Manufacturing g. Specify other
III. Land ownership
1. Your own home
a. Self
b. Rent both house and land
2. Specific ownership of property
a. Head of the marga
b. Camat (district head)
c. Bupati (district head)
Own house, rent land
Specify other
Province governor
Agraria director
Specify other
3. Legal certificate of ownership
a. Yes; (1) Akte Tanah (certificate); (2) sales receipt from
the village or marge head (pesirah or kerio); (3) specify
other)
b. No
IV. Costs of Production and Distribution
1. Average wage for a day's work, in Rupiah
a. Less than 200 d. 400-500
b. 200-300 e. More than 500
c. 300-400
2. Origin of labor force
a. The same village
b. Other villages from the
same kecamatan
c. Other kecamatans in the same
kabupaten
3. Rupiah costs of planting
a. Less than 1,000
b. 1,000-2,000
c. 2,000-5,000
d. Other kabupatens in the
province
e. Other Provinces in Sumatra
f. Java
g. Specify other
d. 5,000-10,000
e. Over 10,000
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4. Number of harvests per year
a. Rice: (1) 1; (2) 2; (3) 3; (4) more than 3
b. Auxiliary crops: (1) 1; (2) 2; (3) 3; (4) more than 3
V. Financial institutions
1. Available financial assistance
a. Bank
b. Store
c. Cooperative
d. Customer
2. Location
a. Local
b. Kecamatan capital
c. Kabupaten capital
3. Specify financial institutions
a. B.N.I. 1946
b. Bank Rakyat Indonesia
c. Bank Indonesia
d. Bank Koperasi Desa
e. Bank Bumi Daya
4. Purpose of financial assistance
a. To build a house
b. To cover farm expenses
c. To purchase vehicle
d. To purchase house
furnishings
5. Obtaining credit
a. Easy
6. How
a.
b.
c.
Relative
Neighbor
Friend
Specify other
Palembang
.Specify other
of assistance
f. B.D.N.
g. Bank Pasar
h. Koperasi
i. Tokoj. Specify other
e. To purchase machinery
f. To provide education
g. For a wedding or other
ceremony
h. Specify other
b. Difficult
much- (Rupiah 1975) do you need the loan on the average?
Less than 5,000 d. 20,000-50,000
5,000-10,000 e, More than 50,000
10,000-20,000
7. What are the problems encountered in
a. Complicated procedure d.
b. Time-consuming procedure e.
c. High interest rate f.
obtaining loan from the Bank
Cannot produce collateral
None
Specify other
8. Is there any 'upgrading' or 'informational' courses given in
your area?
a. Yes b. No
9. If Yes which of the following did you follow:
a. Bimas / Inmas c. Religious instruction
b. Family Planning d. Other
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VI. Facility Consumption
1. Where do you send your children to school (select from the
attached list) for
a. Elementary school c. High school
b. Junior high school d. University
2. Where do you go for medical treatment? Select location from
the attached list.
a. Nowhere (self-treatment) d. Medical doctor
b. Dukun e. Specify other
c. Registered nurse or mantri
3. How far is the nearest clinic from your place of residence (in
km)? Name the place from the attached coded list.
4. What is the most common illness found in your area?
a. Malaria f. Eye
b. Diarrhea g. Skin disease
c. Leprosy h. Influenze
d. Malnutrition i. Specify other
e. Cholera
5. Who generally delivers birth in your area? Where?
a. Dukun, in ~_d. M.D., in
b. Registered nurse, in e. Specify other, in _
c. Midwife, in
6. How far is your place of worship from your residence? Also
give location
a. Mosque, km, at
b. Langgar, km, at
c. Church, km, at
d. Buddhist temple, km, at
e. Confucian temple, km, at
f. Hindu temple, km, at
g. Specify other
7. In what kind of recreation do you commonly participate?
a. Cinema e. Town recreation center
b. Theater f. Sports (specify)
c. Traditional show g. Specify other
d. Zoo
8. How often do you visit these places?
a. Never d. More than once in a week
b. Once a month e. Every day
c. Once a week
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9. What means of transportation do you use?
a. On foot b. Opelet
b. Bicycle i. Bus
c. Bullock Cart j. Automobile
d. Becak k. Truck
e. Cart 1. Railroad
f. Boat m. Airplane
g. Motorcycle n. Specify other
10. How far (in km) is the nearest transportation terminal from
your residence?
11. Market
a. Location most often used (see coded list)
b. Number of times per week held:
c. Distance from residence: km
12. Traveling
a. Towns most often visited (see list)
b. Purpose of visit: (1) business affairs; (2) family or
private affairs; (3) shopping; (4) health care; (5) re-
creation; (6) education; (7) specify other
VII. Regional Orientation
1. What city newspapers circulate in your area?
a. Jakarta d. Capital of another province (see list)
b. Palembang e. Capital of another kabupaten (see list)
c. Kabupaten capital f. Specify other
2. Do you subscribe to a newspaper?
a. Yes b. No
3. What city periodicals circulate in your area?
a. Jakarta c. Specify other
b. Palembang
4. Do you subscribe .to a periodical?
a. Yes b. No
5. Do you have a radio?
a. Yes b. No
6. What city broadcasting stations can be received in your area?
a. Jakarta d. Medan
b. Palembang e. Specify other
c. Padang
7. To what city broadcasts do you listen most often?
a. Jakarta d. Medan
b. Palembang e. Specify other.
c. Padang
APPENDIX 1-5.
SUMMARY OF THE NUMBER OF SELECTED CENSUS BLOCK SAIPLES,
NUMBER OF FORMS & QUESTIONNAIRES DISTRIBUTED AND 'RETURNED
JANUARY 1975
Question-
No. of naire
Census Urban Facility Form Urban Entrepreneur Migrants Farmers
Loca- Total Blocks
tion Census Selec-
Kecamatan Code Block ted Dist* Ret* Dist* Ret* Dist* Ret* Dist* R*
1. KOTAMADYA PALEMBANG
1. Seberang Ulu I
2. Seberang Ulu II
3. Ilir Timur I
4. Ilir Timur II
5. Ilir Barat I
6. Ilir Barat II
2. KABUPATEN OGAN
KOMERING ULU (OKU)
7.Batu Raja
8. Cempaka
9. Pengadenan
10. Simpang
11. Peninjauan
12. Martapura
13, Muara Dua Kisam
14. Pulau Beringin
15. Belitang
16. Buay Madang
17. Banding Agung
18. Muara Dua
701
701
701
701
701
701
101
102
103
104
105
106
107
112
108
109
111
110
1 1324
267
390
421
294
179
145
218
126
93
82
116
43
45
233
391
116
119
1 1
1 -1
1 1
1 1
1 1
25 25
25 25
.25 25
25 25
25. 25
25 27
10 10
10 10
10 10
10 10
10 30
10 50
10 10
10 10
*) Dist = Distributed; Ret = Returned
20
10
101
30
40
10
10
Question-
No. of naire
Census Urban Facility Form Urban Entrepreneur Migrants Farmers
Loca- Total Blocks
tion Census Selec-
Kecamatan Code Block ted Dist* Ret* Dist* Ret* Dist.* Ret* Dist* Ret*
3. KABUPATEN LEMATANG ILIR
OGAN TENGAH (LIOT) - - - - - - - -
19. Semendo 305 60 1 1 1 10 10 10 2 10 10
20. Tanjung Agung 306 153 2 1 1 10 10 20 13 20 11
21. Talang Ubi 303 244 3 1 1 10 10 30 23 30 26
22. Gunung Megang 304 126 2 1 1 10 10 20 12 20 20
23. Muara Enim 301 119 1 1 1 15 15 10 10
24. Prabumulih 302 295 4 1 1 10 10 40 40
25. Gelumbang 307 224 3 1 1 10 10 20 10 20 10 co
4.KABUPATEN MUSI BANYU-
ASIN (MUBA)
26. Sekayu 601 249 3 1 1 15 10 30 6 30 20
27. Banyuasin I 602 143 2 1 1 10 10 20 16 20 20
28. Banyuasin II 603 79 1 1 1 10 10 10 28 10 49
29. Banyuasin III 604 267 4 1 1 10 15 40 40
30. Banyung Lincir 608 30 - - - - - 11
31. Talang Kelapa 605 157 2 1 1 10 10 20 12 20 10
32. Sungai Lilin 606 ' 70 1 1 10 10 10 10 10 30
33. Babat Toman 607 262 3 i 1 10 10 30 1 30
5. KABUPATEN OGAN KOME-
RING ILIR (OKI) - - - - - - -
34. Kayu Agung 201 123 2 1 15 15 20 10 20 20
35. Pedamaran 212 55 - . - - . - -
36. Tanjung Lubuk 202 153 2 1 1 10 10 20 - 20 20
37. Pampangan 203 102 2 1 1 10 10 20 7 20 20
38. Pemulutan 204 115 1 1 1 10 10 10 10 10 10
39. Tulung Setapan 205 100 1 1 1 10 10 10 - 10 10
Question-
No. of naire
Census Urban Facility Form Urban Entrepreneur Migrants Farmers
Loca- Total Blocks
tion Census Selec-
Kecamatan Code Block ted Dist* Ret* Dist* Ret* Dist* Ret* Dist* Ret*
40. Indra Laya 206 148 2 1 1 10 10 20 9 20 17
41. Muara Kuang 207 93 1 1 1 10 10 10 - 10 10
42. Sirah P. Padang 208 147 2 1 1 10 10 20 2, 20' *20
43. Mesuji 211 21 - - - - - - - - -
44. Tanjung Raja 209 263 4 1 1 10 10 40 40
45. Tanjung Batu 210 178 2 1 1 10 10 20 20 
6. KABUPATEN MUSI RAWAS (MURA) - ..- - - - - - - - -
46. Lubuk Linggau 501 147 2 1 1 15 15 20 19 20 .11
47. Bukit Lakitan Ulu 502 50 1 1 1 10 10 10 20 10 40
48. Tugu Mulijo 503 219 3 1 1 .10 6 30 30
49. Muara Kelingi 504 104 1 1 -' 10 10 10 5 10 10
50. Rawas Ulu 505 69 1 1 1 10 10 10 - 10 10
51. Jaya Loka 509 26 - - - - - - - - -
52. Muara Rupit 506 65 1 1 1 10 10 10 - 10 10
53. Muara Lakitan 507 51 1 1 1 10 10 10 6 10 10
54. Rawas Ilir . 508 70 - - - - - - - - -
7. KABUPATEN LAHAT - - - - - - - - - - -
55. Pagar Alam 402 230 3 1 1 10 10 30 12 30 10
56. Pendopo 403 84 1 1 1 10 10 10 10 10 19
57. Merapi 404 100 2 1 1 10 10 20 6 20 20
58. Jarai 405 111 1 1 1 10 10 10 10 10 10
59. Tanjung Sakti 406 66 1 1 1 10 10 10 10
60. Lahat 401 148 2 1 1 15 15 20 10 20 10
61. Tebing Tinggi 407 123 1 1 1 10 10 10 1 10 20
62. Pulau Pinang 408 69 1 1 1 10 10 10 10
63. Kota Agung 409 84 1 1 1 10 10 10
64. Muara Pinang 410 111 1 1 1 10 10 10
65. Padang Tepung 411 92 2 1 1 10 10 20 6 20 20
66. Kikim Bunga Mas 412 98 1 - - - - - - - -
9682 120 6059 710 692 1200 654 1200 960
268.
APPENDIX II-l.
INDONESIA'S* CONTRIBUTION TO THE HOME TREASURY
(f million)
Years Total
1831 - 1840 93.0
1841 - 1850 141.0
1851 15.0
1852 - 1860 228.8
1861 - 1866 194425
1867 - 1877 160.3
1831 - 1877 832.4
Source: Kielstra, De Financien van Nederlands Indie, 10, p. 32
(reprinted in Furnivall, Netherlands India, p. 211). The
figures for 1867-1877 include the repayment of debts of
f 10 million to the NHM and interest of .f 10.9 million.
*
Original title was: "Indian Contribution to the Home Treasury."
However, Indian is a translation of Indie, or Indonesia.
Note: The only data available prior to the above years were the
VOC revenue according to Van P. Dam: "Beschryvinge Van de
Oost Indische Compagnie," edited by Dr. F. W. Stapel, 1927:
tribute as the main source of revenue. In treaty with Susu-
hunan of Mataram in 1677-1678 the ruler promised to supply
4,000 measures of rice annually at the market price. Later,
he also had to deliver pepper in his realm at a fixed price
per pound. Preanger (West Java) was required to supply free
of cost certain quantities of pepper, indigo, and cotton
yarn. In theory, these free deliveries were "trading con-
tracts." In addition, there were (1) custom duties (dated
since 1620); the succession or death duty (1640); the stamp
duty (1657); the militia duty; and "heerengerigtigheid," a
tax on the registration of property (Furnivall, Netherlands
India, A Study of Plural Economy, 1, pp. 37-38).
APPENDIX 11-2,
DEVELOPMENT PROGRAMS BY PROVINCE IN 1973/1974 AND 1974/1975* *
(In million Rupiah 1975)
1973/1974 1974/1975
Kabupaten' s
and Kota-
madya's
Province Program
Village's
Program
Kabupaten's
and Kota-
madya's
Program
Aceh
North Sumatra
West Sumatra
Riau
Jambi
South Sumatra
Bengkulu
Lampung
Sumatra
Dki Jakarta Raya
West Java
Central Java
D.I. Yogyakarta
East Java
Java
West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan
Kalimantan
North Sulawesi
Central Sulawesi
Southeast Sulawesi
South Sulawesi
318.0
1,071.9
461.0
249.3
152.8
522.8
87.3
423.0
3,286.1
686.4
3,343.3
3,464.8
405.5
4,073.3
11,973.3
260.8
116.1
259.5
131.4
767.8
267.0
115.3
111.8
791.4
276.0
385.0
99.0
107.3
74.0
201.2
57.5
134.0
1,334.0.
88.0
804.0
896.6
95.6
904.5
2,788.7
195.5
130.7
109.4
123.5
559.1
134.2
107.0
59.2
184.7
741.2
2,109.2
908.5
520.1
319.7
1,091.0
169.4
879.8
6,738.9
1,451.0
6,854.0
6,931.0
788.8
8,084.7
24,109.5
640.2
226.0
550.9
227.3
1,644.4
544.3
289.4
226.2
1,901.8
.552.0
770.0
248.0
204.6
168.0
362.4
115.0
268.0
r~j
2,687.4
196.0
1,608.0
1,758.2
241.2
1,774.0
5,577.4
371.0
241.0
258.8
227.0
1,097.8
268.4
194.4
138.4
369.4
Village's
Program
DEVELOPMENT PROGRAMS BY PROVINCE IN 1973/1974 AND 1974/1975
(contd)
1973/1974 1974/1975
Kabupaten's
and Kota-
madya's
Province Program
Village' s
Program
Kabupaten's
and Kota-
madya's
Program
Sulawesi
Bali
West Nusatenggara
Weat Nusatenggara
Bali and Nusatenggara
Maluku
Irian Jaya
Maluku & Irian Jaya
TOTAL
1,285.5
337.1
346.8
353.2
1,-037.2
165.2
152.7
317.9
18,514.9
485.1
84.0
78.4
165.5
327.9.
122.0
83.2.
205.2
5,616.8
2,961.7
671.7
697.7
727.0
2,096.4
345.2
292.5
637.7
37,896.1
970.6
158.0
176.8
321.0
655,8
244.0
166.4
410.4
11,400.0
Source: Departmen Dalamnegri, (Ministry of Home Affairs), Jakarta 1975.
*) The province's level program and the elementary school programs are not
included in the table. Both village's and kabupaten's and kotamadya's
programs have been doubled for the year 1974/1975.
Village's
Program
APPENDIX 11-3
INDONESIA: PERCENT DISTRIBUTION OF GROSS REGIONAL DOMESTIC PRODUCE AT CURRENT MARKET
PRICES BY INDUSTRIAL ORIGIN, BY REGION AND BY PROVINCE, 1972
Regiu' and Province Agriculture Mining Manufacturing Construction Electricity Transportation Trade Banking and Ownership of Public Services Total
and gas and finance -welling admi nistration
communication
% R . % R Z R % R
and defense
% R - 4 R
R?gion I
1. Aceh
2. North Sumatra
Region 2
1. West Sumatra
2. Riau
R.gion 3
1. Jambi
2. South Sumatra
3. Bengkulu
Region 4
1. Lampung
2. Jakarata Raya
3. West Java
4. Central Java
5. Yogjakarta
Region S
1. East Java
2. Bali
R4gion 6
Re
. 63.1 140.0 - -
47.2 104.4 - -
6.3 61.8 1.6 41.0
9.5 93.1 3.9 100.0
54.3 120.1 0.3 75.0 5.8 56.7 4.6 117.9
23.7 52.4 1.7 425.0 2.5 24.S 1.8 46.2
56.0 121.9 - 7.2 70.6 1.9 48.7
37.5 83.0 0.7 1750.0 5.9 57.8 4.6 117.9
62.6 138.5 - 5.2 51.0 - 2.1 53.8
57.9 128.1 - . 6.5 63.7
14.2 31.4 - - 9.1 89.2
40.2 88.9 0.1 25.0 14.7 144.1
44.3 98.0 - 14.0. 137.3
45.6 100.9 . - 10.7 -104.9
. 45.6 100.9 - -
60.7 134.3 -
1. West Kalimantan 57.0 126.1 -
gion 7
1. Central 72.7 160.8 - -
Kal iman tan
2. South Kalimantan 50.8 112.4 -
3. East Kalimantan 74.8 165.5 -
gfon 8
1. W.nt Nusa 53.5 118.4 - -
Tenggara
2. East Nusa 59.6 131.9 -
Tenggara.
3. South Sulawtsl 53.4 118.1 - -
4. Su-.theast 47.7 105.5 20.8 5,200.0
Stla's i
Regior. 9
1. N.rth Sulawe.i 42.2 -93.4 - -
2. Central Sulawesi 61.1 139.6 - -
2.3 59.0
11.3 289.7
5.3 135.9
2.7- 69.3
3.9 100.0
0.1 20.0 2.3 51.1 14.8 72.2 0.5 38.5 2.9 131.8
0.3 60.0 3.7 82.2 24.1 117.6 0.9 69.2 ?.8 127.3
0.2 40.0 3.9 86.7 13.7 66.8 0.7 53.8 3.1 140.9
0.1 20.0 16.6 368.9 47.2 230.2 0.3 23.1 1.9 86.4
0.2 40.0
0.3 60.0
0.5 100.0
0.2 40.0
2.3 460.0
0.6. 120.0
0.3 60.0
0.4 80.0
3.8 84.4 19.0 92.7 0.9 69.2 41.1 1Cs.4
14.8 328.9 19.8 96.6 0.6 46.2 2.7 122.7
3.0 66.7 13.1 63.9 0.2 15.4 '4.5 204.5
2.7 60.0 19.0 92.7 0.9 69.2 2.8 127.3
11.5- 2S5.6 15.8 77.1 11.7 900.0 2.6 118.2
3.2 71.1 21.1 102.9 0.7 53.8 2.2 100.0
2.5 55.6 20.4 99.5 0.6 46.2 1.8 81.8
2.9 64.4 15.9 77.6 0.6 46.2 2.9 131.8
14.4 141.2 2.6 66.7 0.4 80.0 2.9 64.4 22.0 107.3 0.5 38.5 1.4 63.6
4.0 39.2 4.5 115.4 0.2 40.0 5.5 122.2 12.8 62.4' 0.4 30.8 :2.6 118.2
5.0 49.0 2.1 53.8 0.3 60.0 2.2 48.9 21.4 104.4 1.7 130.8 3.3 150.0
1.5 14.7 1.0 25.6 . - 0.7 . 16.6 17.5 85.4 0.2 15.4 1.3 59.1
6.4 62.7 2.4 61.5 0.1 20.0 3.4 75.6 20.1 98.0 1.1 84.6. 3.5 19.1
0.5 4.9 1.4 35.9 0.1 20.0 1.8 40.0 18.3 89.3 0.3 23.1 0.6 27.3
5.7 55.9 5.7 146.2 . 0.1 20.0 3.0 66.7 13.6 66.3 0.4 30.8 3.9 177.3
3.0 29.4 3.4 87.2 0.1 20.0 1.7 37.8 10.1 49.3 0.1 7.7 5.7 259.1
5.8 56.7 2.7 69.2 0.3 60.0 4.6 102.2 13.9 67.8 , 0.8 61.5 2.4 109.1
3.2 31.4 1.8 46.2 0.0 - 2.3 51.1 12.0 58.5 0.1 7.7 2.6 118.2
4.4 43.1 5.9 151.3 0.7 140.0
3.8 37.3 2.4 61.5 0.0 -
8.8 195.6 12.4 60.5 2.6 200.0 3.6 163.6
3.0 66.7 11.4 55.6 1.1 84.6 2.7 122.7
5.7 87.7 2.5 52.1 100.0
4.6 70.7 3.0 62.5 100.0
8.1 124.6 5.3 110.4 130.0
2.5 .8.5 1.7 35.4 100.0
4.3 66.2
3.9 60.0
6.2 95.4
4.4 67.7
12.8 196.9
6.4 .98.5
7.1 109.2
9.2 141.5
2.6 54.2 13U.0
2.9 60.4 100.0
2.6 54.2 103.0
3.3 63.8 300.0
8.7 181.2 100.0
5.5 114.6 100.0
6.3 131.2 100.0
7.9 164.6 100.0
5.5 84.6 . 4.7 97.9 100.0
4.8 73.8 4.5 93.8 100.0
4.5 69.2
3.5
7.5 115.4
1.1 16.9
8.0 123.1
10.3 158.5
11.8 181.5
7.3 112.3.
1.6 33.3 100.0
4.7 97.9 100.0
1.1 22.9 100C.
6.1 127.1 100.0
6.0 125.0 100.0
4.3 89.6 100.0 -
2.2 45.8 100.0
11.4 175.4 8.0 166.7 100.0
6.9 106.2 5.6 116.7 103.0
65.3 144.5 - - 1.? 16.7
37.4 82.7 - - .. 6 25.5
45.2 100.0 0.4 100.0 10.2 100.0
2.0 51.3 0.1 20.0 .. 2.2 48.9 16.7 81.5 0.4 30.8 2.7 122.7
25.5 653.8 0.4 30.0 4.7 104.4 8.3 40.5 1.0 76.9 3.0 136.4
3.9 100.0 0.5 100.0 4.5 100.0. 20.5 100.0 1.3 100.3 2.2 100.0
5.5' 84.6
7.4 113.8
6.5 100.0
3.4 70.8 100.0
9.7 202.1 103.0
4.8 100.0 103.0
R % share of the province
: share oTTrdinesTia
Source: The figure wras calculated by H. Esinara. "Regional Income Disparity in Indonesia", Joint JEPC-CAMS Seminar on IncomeDistribution. Employment and Economic Development in Southeast and East Asia, December 16-20, 1974. Tokyo.
R % R % R % R SR
Region 10
1. alukit
2. Irian Jaya
lidonesia
Re
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APPENDIX 11-4.
LARGE AND MEDIUM MANUFACTURING ESTABLISHMENTS, EMPLOYMTENT AND VALUE
ADDED BY MAJOR REGIONS, 1971
(percentage distribution)
Regional Groups
Java Sumatra Kali- Sulawesi Other Total
mantan Islands
1971 Population 63.8 17.5 4.3 7.2 7.2 100.0
Establishments
Large 82.7 12.6 1.4 1.5 1.8 100.0
Medium 71.9 16.0 3.7 5.9 2.5 100.0
Total 74.8 14.5 3.0 5.4 2.3 100.0
Food and Tobacco 71.4 13.5 3.8 8.5 2.8 100.0
Textiles 95.6 2.6 0.1 0.5 1.2 100.0
Wood, etc. 42.1 45.2 6.9 3.2 2.6 100.0
Rubber, etc. 67.6 24.8 5.6 0.8 1.2 100.0
Others 74.8 15.5 1.7 5.5 2.5 100.0
Workers
Large 87.3 10.0 1.0 0.7 1.0 100.0
Medium 78.5 12.2 3.0 3.8 2.5 100.0
Total 85.1 10.6 1.4 1.5 1.4 100.0
Food and Tobacco 89.6 7.0 0.6 1.4 1.4 100.0
Textiles 94.2 3.2 0.1 0.6 1.9 100.0
Wood, etc. 41.6 33.0 15.7 2.6 7.1 100.0
Rubber, etc. 72.2 23.5 3.2 1.0 0.1 100.0
Others 82.7 10.6 0.6 4.8 1.3 100.0
Value Added
- Food and Tobacco 86.1 11.6 0.3 1.0 1.0 100.0
Textiles 95.2 3.1 - 0.3 1.4 100.0
Wood, etc. 42.4 33.3 16.2 2.5 5.6 100.0
. Rubber, etc. 60.3 35.7 3.8 0.2 - 100.0
Others 84.7 11.0 0.4 3.6 0.3 100.0
Total 80.3 16.6 1.3 1.0 0.8 100.0
Source: Statistik Industri 1971;
Table 3-10.
The large establishments are defin
without the use of power, or engag
The medium establishments are defi
persons without the use of power o
See Central Bureau of Statistics,
Jakarta 1973, p. iv.
also in Esmara, "Regional Income Disparities,"
ed as those engaging 100 or more persons
ing 50 or more persons when power is used.
ned to include all those engaging 10 to 99
r 5 to 49 persons with the use of power.
Survey of Manufacturing Industries 1971,
SOUTH SUMATRA URBAN FACTOR ANALYSIS APPENDIX V-i.
FILE REGSTUDY (CREATION DATE = 01/17/78) STUDY OF SOOTH SUMATRA REGIONAL DEVELOPMENT
FACTOR MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS
/ACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7 FACTOR 8
POP71
AGRIC
MINQ
hi FG
ELGWAT
CON ST UC
THRllhOTF L
TRANSICO
F IN INS
COMMSVS
OTEfR
TERM
URUNREC
BANKl
PAWN
11 ES T
COOP
hOTEL
WSALE
RTAIL
DMKT
WMIT
Sr. KT
METLNDST
RE3LNDST
FBEV
WOOD
POTTERY
R I CEMI LL
UNI ACAD
J111SCHL
VOCTSCHL
SPECS C!HL
A DLTEDUIC
DLVLSCIL
PrIMSCHL
R ELGSCuL
SMALIIos P
GENCIOSP
APCT
MoCC
D r, L)
PUH1LULTH
R EIN 33U15
? I [1
DU K! N
PR0FOFF
TEl P
UR iNITIL
PO sr
OS0
L A N G G AP
. 18467
0.08258
0. 92989
0.94561
0.96774
0.94 708
0.95841
0.95512
0. 95626
-. 95565
0.91712
0.79616
0. 73276
0.93083
0.380089
0.90930
0. 40801.
0.941536
0.71996
0.97605
0.78412
0. 03831
0 . 03430
0.52387
0.96687
0.90809
0.67939
0.28053
0. 13590*
0.79946
0.87025
0.96776
0.91185
0.89612
0. 73851
0.78973
0.431155
0. 83 317
0.86679
0. 98329
0. 9 41114
0.93962
0. 96515
0. 9733H
0.97980
0.08615
0.92740
0.53699
0.70758
0-. 46472
0.66312
0. 8509
0.31159
0.26334
-0.27140
-0.23946
-0. 21 1314
-0.24158
-0. 24170
-0.25558
-0. 25177
-0.24999
-0. 11726
0. 17728
0.2518
0.08963
0.31320
0. 014163
0.64104
-0. 0451
0. 11648
-0. 07943
0.25388
0.) 60 199
0.06829
0. 19814
-0.21075
-0.05t)96
0.02933
-0.C6296
0. 45487
-0.21602
0. 31.17
-0. 06556
-0.01276
0.21521
0.08379
0. 39951
0. 59776
-0. 14520
0.01000
-0. 15202
0. 11 113
-0.01013
-0. 230Y9
0. 00208
-0. 1524
0.48057
-0.0 0, c
0.0 1 :40
0. 27 292
0. 085 C
0. 18257
0.230)9
0.87155
0. 89o54
0.09193
0.03145
0.011325
0.06969
0.06481
0.0475
-0.00207
0.06616
0.10011
-0. 19371
0.12026
0.07744
-0.09834
-0.08523
-0.25083
0.07519
-0.04443
0.01530
-0. 07467
0.00920
-0. 16481
-0. 16571
-0.01213
-0.15090
-0. 16357
-0.C8330
-0.05)62
-0.11800
-0.02508
-0.00053
0.13041
0.10102
-0.0583 7
-0. 0091)
0. 09L'50
0.01423
0.03671
-0. 086
-0 . 07205
-0.001432
0.01792
-0. 05820
-0.01559
-0.36114
-0. 02018
-0. 12512
-0.27131
0.1039
0. 2 1442
0. 04 H 1 2
-0.02049
0.04699
-0.05828
-0.13419
-0.02325
-0.11274
-0. 09582
-0. 10349
-0.10984
-0. 11109
-0.21497
0.05118
0.11070
0. C8 120
-0.34526
-0.06535
0. 28531
0.09190
-0. 11144
0.09565
-0.20593
-0.04138
0.31544
-0.04159
-0.05123
0. C596 0
-0. 21980
0.29719
-0. 43214
0. 16126
0. 12213
0.07209
0.15397
-0. 11484
-0.08117
0.19138
-0.22734
-0. 17 687
0. 17794
0.02251
-0. 0579 J
-0. 13957
-0.03934
-0. 01566
-0. 06928
-0. 41546
0. 15267
0.40088
0.37153
0.41081
0. 17647
.0 7896
0.13241
0.03397
-0.03062
-0.07282.
-0.01677
-0.03739
-0.06344
-0.05138
-0.06335
-0. 05278
0.15812
0.09494-
0.2b35b
-0.12912
0.57777
0.08064
-0.21064
-0.00721
0.25768
0.04322
0.19008
-0.50268
0.142207
-0.26142
-0.04376
-0.01131
-0. 16103
0.26951
0.20336
0.20800.
-0.06352
-0. 04576
0.06323
0.06227
-0. 15442
-0.14112
-0.02128
-0.123388
0.06392
-v.00616
-0. 10289
0.09397
-0. 004 00
-0.0/967
-0.0531 1
0.09990
C.02084
0. 16 07 1
0.056 1
0.00 968
-0.02916
-0.20101
0.13172
0.31672
0.01508
0.04541
-0.0389
0.07356
0.01990
0.03938
0.02440
0.04173
-0. 14558-
0.18784
0.06242
-0.04885
-0. 13345
0. 14835
-0. 17152
-0. 17b66
-0. 10021
-0.06753
-0. 10483
-0.02837
0.25227
0.30584
-0.03 717
0. 15000
0.26056
0.08696
-0.20147
0. 10601
0.04458
-0. 05234
-0.09345
0.09283
0.27587
-0. 17841
0.02041
-0.05245
-0.00923
-0.01322
0.01913
-0.0438
0.01963
-0.006)4 5
0.00329
0.20878
-0. 20035
-0.01131
0.2141b
0.00949
-0.41 743
-0. 0890 1
-- 0.04244
0.02633
0.00369
0.04299
0.03644
0.00939
0.03222
0.00849
0.00297
0.01745
-0.06266
0.21509
0.04558
-0.07727
-0.29138
-0.04271
-0. 04993
0.09140
-0. 17438
0.01592
-0. 12036
0.09865
0.35977
-0.04225
0.02986
-0. 11716
0.21226
0. 10'434
0.42761
0. 1263 1
-0.23817
-0.05155
0.01216
0.01076
-0.00937
-0.06314
-0.01233
0.22557
-0. 10421
-0.00115
-0.10005
0.01203
0.00493
-0. 1048t
-0. 00368
0. 07 47 J
-0. 01999
-0. 0(7229
-0. 11047
0.01l)01
0. 33740
0. 10204
0.08266
0. 12142
0.07146
-0.02780
0.01220
-0.03909
-0.01477
-0.01112
-0.01134
-0. 00041
0.04112
0.04734
0. 02388
-0.02123
0.06221
-0. 11080
0. 18897
0.01572
-0. 11994
0.01710
0.06051
0. 0649.
-0.03779
-0.00099
0.04523
0.09885
0.20070
0. 30477
-0.20457
0.23525
0.07383
0.00489
-0.04085
-0.09680
-0. 33824
0. 15006
-0. 17733
-0. 01784
-0. 12614
0.01181
0. 00076
0.03807
-0. 00626
-0.02940
-0. 00430
0.12401
0. 13264
-0. 35625
0.026111
-0.33708
0.06562
-0.07315
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APPENDIX V-2.
SOUTH S!T.MATRA URBAN FACT)R ANALYSIS
FI T. EGTtDY (CRATI0?1 D)ATE = 12/19/77)
FACTOP .C0PRELAT0NS
12/19/77
STUDT OF SOUTH S"MATRA REGIONAL DEVELOPMENT
FACTOR 1 FACTOP 2 FACTOR 3 FACTOR 4 FACTOR S FACTOR 6 FACTOR 7
FACTO"
F A CTP I~V OR
FACTOR
rACTOP
F ACT? P
FACTOP
F ArT 0P
1 . 00000
0. 40n38
0.05110
0.35061
0.39199
-n.05943
0. 17339
-0.41626
0.03942
0.40038
1. P0000
-0.07533
0.24R07
0. 22r,97
0. 10404
0.20993
-0. 23301
-0. 14543
0.05010
-0.07533
1.00000
I.()441 A
0.07017
-0. 15362
-0.07194
0.03275
-0.01439
0.35061
0.2487
0.04419
10) 000
0. 09609
-0. 08399
-0.01185
-0.26950
0.08323
0.39199
0.22597
0.07017
0.09609
1.00000
0.09620
0.13136
-0.27527
0.07564
-0.05943
0. 10414
-0. 15362
-0.08399
0.09620
1.00100
0. 04554
-0.04925
-0.03538
PAGE 19
0.17339
0.20993
-0. 07194
-0.01185
0.13136
0.04554
1.00000
-0.06631
-0.08217
FACTOR 8
-0. 41626
-0. 23331
0. 03275
-0. 26950
-0.27527
-0.04925
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